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Abstract. Wine tourism provides a multisensory experience through various wine tour-
ism activities. It also adds value to the regions and their producers by enhancing the
wine knowledge and sensory experience of the visitors. This study explores the determi-
nants of brand love in wine tourism. Using survey data from wine tourists in Portugal, a
structural equation modelling was performed to test the conceptual model. An Impor-
tance-performance matrix analysis was also used to obtain additional insights. The
results show that the wine tourism enhances brand love. This implies that emotions (i.e.,
a sense of belonging) towards the overall location is associated with the satisfaction and
the quality perception that the winery exhibits. Furthermore, although the consumer’s
active participation in wine tourism does not impact brand love directly, its influenc-
es occur through the mediating effect of the relation quality. From an interdisciplinary
managerial perspective, the present study provides insights into tourism management
(i.e., wine tourism) and marketing (i.e., brand management and consumer behaviour).

Keywords: active participation, place identity, place satisfaction, relation quality, wine
tourism.

1. INTRODUCTION

Wine tourism has evolved in recent decades due to several factors, such
as the increasing competitiveness between wine-producing destinations [1].
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Wine tourists undoubtedly seek appealing, exclusive, and
memorable wine sensory impressions in the wine tour-
ism settings. Wine potentiates a combination of mul-
tisensory experiences when tourists engaged in a wine
tourism activity. In this context, brand love is a recent
marketing construct and its influence in some relevant
marketing variables such as word-of-mouth and purchase
decision making has been demonstrated [2]. Existing lit-
erature suggests that consumers have a long-shared his-
tory with brands they love ([3,4]). The importance of a
brand for the consumer is reflected through in the time
spent (e.g. consumption), enhancing, and improving the
brand satisfaction and loyalty of customers and groups
[5]. According to Aro et al. [4], a positive service expe-
rience has been observed to have an extremely impor-
tant impact on the formation of brand love, as it often
results in a feeling thankfulness and companionship [6].
Thus, customer service has a direct role in the forma-
tion of brand love because the quality of the interaction
between consumer and employee affects the formation
of brand love. In the specific case of this research brand
is a broader identity since the controlled denomination
also act as global brands and providers of genuineness [7]
together with the visited winery brands and the perceived
“brand” can differ in relation with the tasting experience
place (i.e., in a specific winery or is a controlled denomi-
nation global tasting room, a wine fair, etc.). Although
the concept of place in wine regions, even from a stake-
holder point of view is still a debatable concept [8] the
concept of place here is viewed in the broader perspective
of the wine region.

This study aims to examine and to understand the
determinants of brand love in wine tourism (specific
tourism contexts). A questionnaire was completed by
wine tourism visitors to measuring the following con-
structs: place satisfaction, place identity, brand love,
relation quality and active participation. A structural
equation modelling (SEM) was used to test the research
hypotheses. Hence, there is an emerging need for
advancing novel insights that follows this research, due
to the fact the brand love within the context of wine
tourism and experiences has been little analysed [9].
In addition, according to the Statista Index [10] score,
relating to the main world destinations of wine tour-
ism, Portugal takes the second position in this world
Top-10. Moreover, wine tourism being recognise as a
priority product for the Portugal’s tourism economic
development, projecting wine Tourism in Portugal posi-
tioned in the TOP-50 worldwide [11], strengthening the
Portugal’s tourism strategy, as well as the future long-
term growth of its potential. The paper is structured as
follows: firstly, an introduction; secondly, a theoretical
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background based on brand love; then the conceptual
model and development of the hypotheses are proposed;
this is followed by the methodology approach; then the
results of the model assessment are given; and finally,
the results, discussion and conclusions, including man-
agerial implications, limitations, and future research
directions, are presented.

2. LITERATURE REVIEW
2.1. Brand love

Brands have been extensively studied through meas-
uring customer satisfaction (e.g., [12]) and brand loy-
alty (e.g., [13]). According to Aro et al. [4], brand love
as a concept refers to the consumers’ strong emotional
attachment toward a brand. Referring to emotional
bonds and attachment may sound more natural than
expressing love toward brands [14]. However, brand love
has been categorized as one of the dimensions of attach-
ment, although sometimes it is also acknowledged as
a separate concept [15]. Therefore, brand love can be
regarded as deep emotional brand connections.

Based on literature review, Aro et al. [4] (p. 73)
proposed a new definition for brand love is used in the
current study: “the emotional attachment of a satisfied
consumer toward a brand, which can be formed and
become apparent in different ways for different persons,
but which typically includes identification with a brand
to some degree”. Satisfaction and self-expression, refer-
ring to brands that do help shape consumers’ identity,
are evident in many studies (e.g., [16,17].

There are countless brands that can satisfy consum-
ers’ needs and desires. However, few can create an emo-
tional and unique connection with satisfied consumers,
known as brand love or brand passion [18,19]. Product
brand love is considered antecedent and outcome of
place love, as both are considered interrelated. [18]. Love
and passion are at the core of strong brand relation-
ships. These feelings are developed out of a combina-
tion of love for the place and love for the values associ-
ated with it [20]. People may not explicitly state that they
love a destination, but they do exhibit emotions that can
be understood in that way [18,4], such as expression of
extreme happiness when arriving at a destination [21].
This reflects the fact that people experience brand love
differently in respect to the same destination, and their
relationship can change over time [18,4]. Brand image
also causes emotional responses. Indeed, research has
shown that it positively affects brand attachment [22]
and brand love [18,23]. This study will examine the
determinants of brand love in wine tourism.
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2.2. Conceptual model and hypotheses
2.2.1. The active participation in wine tourism

Wine tourism offers visitors experiences in the con-
text of each wine region, which has various attributes
such as wineries, vineyards, landscape, heritage, and
people [24]. These experiences can be more enriching
if they cover the four dimensions of the 4Es model by
Pine and Gilmore [25], which balance active and pas-
sive participation, absorption, and immersion [26]. The
winescape, the interaction with the region and its peo-
ple, and the visitor’s participation influence the quality
of the wine tourist experience [27,28]. Visitors who are
passionate and knowledgeable about wine culture are
more emotionally engaged and enthusiastic about the
winescape and its activities [29,1]. This engagement leads
to positive outcomes for the destination brand [30;31]
and its wines [32,33] and wine sustainability awareness
[33]. Therefore, destinations should design satisfactory
experiences that create customer attachment to place-
based brands [26]. Co-creation is a process that involves
collaboration between organizations and participants
to generate mutual benefits, influenced by brand love,
relation quality, and place identity [34,35]. Wine tour-
ism experiences should stimulate interactions with the
region, its people, and other visitors, to create value and
memorable experiences [36]. To achieve a holistic expe-
rience and collect higher memorabilia, it is essential to
have high involvement and active participation between
the wine tourist, the region, its culture, and the interac-
tion with inhabitants and other tourists [37]. Based on
this background, the following hypotheses are proposed:

Hla. Active participation is positively related to brand
love

Hib. Active participation is positively related to place
satisfaction

Hilc. Active participation is positively related to relation
quality

H1d. Relation quality mediates the relationship between
active participation and brand love

Hle. Place satisfaction mediates the relationship between
active participation and brand love

2.2.2. The role of the place identity

Place attachment or topophilia is the feeling of con-
nection, commitment, and satisfaction that people or
groups have with a certain place [38]. In tourism, place
attachment has two dimensions: place dependence and
place identity [9]. Place dependence is the function-

al bond between people and the places where they live
and work [39]. Place identity is the symbolic and emo-
tional bond that forms with a visited place [40,41]. This
bond grows over time through the memories and emo-
tions that people have about the place, and it requires at
least one visit to start [42]. The experience (specific or
general) can create emotions and sometimes a sense of
belonging with a place, an experience, a region, a brand,
or a local community [43]. Place identity in wine tour-
ism has two aspects: physical and social [1]. People’s and
places’ characteristics may affect how attached someone
is to a place, which may lead to positive feelings and
actions towards that place [44].

This research examines how brand love for a wine
region is influenced by place attachment. Brand attach-
ment is a key concept in the literature on consumer-
brand relationships, and it assumes that wine consum-
ers form emotional bonds with places and brands [45].
The strength of these bonds affects the wine consumer’s
commitment to the target of the relationship [46]. Place
identity is the emotional bond that develops with a vis-
ited place, based on the memories and emotions that
people have about the place [40,41]. This bond requires
at least one visit to start, and it can create a sense of
belonging with a place, an experience, a region, a brand,
or a local community [42]. Place identity in wine tour-
ism has two aspects: physical and social [1]. The physical
aspect is the emotional connection with the landscape,
the buildings, and the heritage [43]. The social aspect
is the emotional connection that forms through social
interaction with the local culture, the inhabitants, and
other visitors [44].

Wine tourism is related to the concept of terroir,
which defines the unique characteristics and combina-
tions of the elements of each region (soil, topography,
climate, methods of wine production and autochthones
grape varieties) and its wines [8]. Countries and regions
are perceived as brands, and appellations of origin are
global brands that guarantee the authenticity and qual-
ity of the producing regions and their wines [9]. Some
regions, their producers, and wines have achieved the
status of loved brands because of their quality, winescape,
culture, and history, and their position in the mind of
the consumers [2]. Satisfaction and brand love are related
concepts [2]. Consumers’ positive experiences with ser-
vices and products lead to satisfaction, which can lead to
a long-term relationship of love for the brand [4]. There-
fore, satisfaction with the regions, their wines, and their
unique identity motivates wine lovers to visit them and
reinforces their loyalty and love for the wine brands [34].
Wine Love brands/regions such as Bordeaux, Champagne
or Douro have a strategic advantage, because their wines



and winescapes are of high quality and cannot be repli-
cated elsewhere [42]. Thus, satisfaction with each wine
characteristics is a powerful tool for creating wine brand
love [8]. The hypotheses are as follows:

H2a. Place Identity is positively related to brand love
H2b. Place Identity is positively related to place satisfac-
tion

H2c. Place Identity is positively related to relation qual-
ity

H2d. Relation quality mediates the relationship between
place identity and brand love

H2e. Place satisfaction mediates the relationship
between place identity and brand love

2.2.3. Determinants of brand love in a wine context

Wine is a product of culture and religion, revered
by different civilizations and associated with deities like
Dionysus (or Bachus). It has also inspired writers, poets,
and painters throughout history, giving it a status of a
loved brand [34]. Consumers’ positive feelings towards
brands create emotional reactions that can give compa-
nies a strategic edge over their competitors [4].

Wine lovers visit wine-producing regions and coun-
tries around the world for their passion for wine cul-

Place
Identity

Active
participation

Satisfaction
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ture. Regions that produce more valuable wines have
more fame among consumers, which strengthens their
regional brand identity. The quality of the wine region
is also affected by the authenticity of its winescape and
the experiences it offers [41]. A wine region acts as an
umbrella brand, which benefits the producers and win-
eries that are linked to a strong place brand [2]. Satis-
faction and brand love are related but different concepts
[17]. Satisfaction is a cognitive evaluation of an experi-
ence, while brand love is an emotion that leads to a long-
term relationship with the brand [24]. A positive con-
sumption experience stimulates arousal and pleasure,
which can lead to delight and brand loyalty [42]. Wine
brand love is developed through higher levels of satisfac-
tion that result from meeting expectations and experi-
ences over time [2]. Thus, the following hypotheses are
proposed:

H3. Place Satisfaction is positively related to brand love
H4. Relation Quality is positively related to brand love

The hypothesized relationships are depicted in figure 1.

Place

Relationship
quality

Figure 1. Conceptual model. Note: Dashed lines represent the mediating effects.
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3. METHOD

The target population was constituted by wine tour-
ists who visited wine regions in Portugal during the
last three years (at least on one occasion). The use of an
extended time frame regarding the experience allows
to expand the sample dimension We used this proce-
dure following previous research approaches (c.f., [42]).
Since the determination of the sampling frame was dif-
ficult, to test the research hypotheses, we used a non-
probability sampling, through a convenience sampling.
The questionnaire was elaborated by initially consult-
ing the relevant literature where the measurement scales
were adopted, as described below. The initial version of
the questionnaire content was assessed by four tourism
academics and translated to Portuguese. The procedure
was followed by a pilot test to a small sample of eight
respondents. Wording was revised based on the results
of this procedure. The final version was created online in
Portuguese and in English and sent by email and dissem-
inated in wine social media groups during January 2022.
A total of 186 complete questionnaires were received.

Of the respondents, 61.5% were male, and 80%
reported living in urban locations. Most of the respond-
ents (65.9%) revealed to have an average income, 30.4%
indicated a good income, and 3.7% declared to be in a
difficult situation. In terms of age, 3.7% were less than 30
years old, 17.0% were between 31 and 40 years old, 39.3%
were between 41 and 50 years old, 27.4% were between
51 and 60 years old, and the remaining were older than
61. 53% of the respondents were Portuguese, 19% Span-
ish, 9% English, 9% French, 7% Brazilian, and the other
were from other European countries. Although this may
suggest the use of control variables, they were not tested
for two main reasons: (i) representativeness: Our aim was
to capture a broad range of experiences and perceptions
among wine tourists. Including a significant proportion
of Portuguese respondents allowed us to gain insights
from both local and international tourists, thereby
enhancing the representativeness of our findings. (ii) gen-

eralizability: By not controlling for nationality, we were
able to examine the relationship between brand love and
visitor satisfaction across a diverse sample. This increas-
es the generalizability of our findings to other contexts
beyond Portuguese wine tourism.

The constructs used in this study were adopted from
existing scales. As such, place satisfaction and place
identity both with three items were adapted from the
scales of Sabina del Castillo et al. [47]. Brand love meas-
urement composed by eight items, was adapted from
Carroll and Ahuvia [17]. The relation quality was meas-
ured using a five-item scale adapted from Fernandes and
Pinto [48]. The three items used to measure the active
participation were adapted from Campos et al. [49]. All
the constructs were measured using five-point Likert-
type scales anchored by one (strongly disagree) and five
(strongly agree). The items are included in the appendix.

We used structural equation modelling (SEM) to
assess the measurement and structural model. More spe-
cifically, we used a variance-based structural equation
modelling technique based on partial least squares (PLS).
For data processing we adopted SmartPLS 3 software [50]
due to the sample size and the exploratory nature of the
model. It presents greater flexibility when it is not pos-
sible to meet the hard assumptions of more strict struc-
tural equation modelling approaches [51]. The PLS algo-
rithm creates loadings between the constructs and their
indicators that allow to measure construct validity that
will be presented [52]. As described below the analy-
ses and interpretation of the results was first conducted
to assess the reliability and validity of the measurement
model. Second, the structural model was evaluated.

For the analyses and interpretation of the quality
of the measurement model we followed Hair et al. [53]
recommendations to assess the reliability of the indi-
vidual indicators, convergent validity, internal consist-
ency reliability, and discriminant validity. The results are
presented in table 1 and figure 2. First, the standardized
factor loadings of all items were superior to 0.6 (all sig-
nificant for p < 0.001), showing that the individual indi-

Table 1. Composite reliability, average variance extracted, correlations, and discriminant validity checks.

Latent Variables a CR AVE 1 2 3 4 5

(1) Active participation 0.932 0.957 0.881 0.938 0.469 0.604 0.601 0.685
(2) Brand Love 0.967 0.972 0.812 0.446 0.901 0.554 0.574 0.533
(3) Place Identity 0.932 0.957 0.881 0.567 0.528 0.939 0.762 0.518
(4) Place Satisfaction 0.898 0.936 0.830 0.551 0.539 0.697 0.911 0.686
(5) Relation Quality 0.967 0.974 0.883 0.650 0.518 0.493 0.640 0.940

Note: a -Cronbach Alpha; CR -Composite reliability; AVE -Average variance extracted. Bolded numbers are the square roots of AVE. Below
the diagonal elements are the correlations between the constructs. Above the diagonal elements are the HTMT ratios.
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Figure 2. Path coefficient of the structural model.

cator are reliable [53]. Furthermore, since all the con-
structs’ Cronbach alphas and composite reliability (CR)
values were above 0.7, the internal consistency reliability
was assured [53].

Convergent validity of all the constructs was
upheld for three main reasons. The first reason is that
all items loaded positively and significantly on their
constructs. The second is related to the CR values
which were superior to 0.70 for all constructs. Third,
as Table 1 shows, the average variance extracted (AVE)
values are all well above 0.50 (AVE) [54]. Discrimi-
nant validity was the next procedure. It was assessed
by combining two approaches. First, we tested for the
Fornell and Larcker criterion, which requires that the
AVE square root of each construct of AVE is higher
than its biggest correlation with any construct [55].
This criterion was confirmed for all constructs. Sec-
ond, constructs exhibited discriminant validity also
because all the heterotrait-monotrait ratio (HTMT)
were lower than 0.85 [53,56].

To assess the quality of the structural model we fol-
lowed a three-step procedure. First, the absence of col-
linearity among all the constructs’ indicators was deter-
mined by estimating the variance inflation factor (VIF)
indicator which was inferior to 5 [53] evidencing no col-

linearity. Second, the R* or the coeflicient of the deter-
mination for the three endogenous variables of brand
love, place satisfaction and relation quality were 38.0%,
52.2%, and 44.5%, respectively, meaning that they were
higher than 10%. Third, the Stone-Geisser Q* values
obtained through the blindfolding procedures for all the
endogenous variables (0.297, 0.425, and 0.382 respective-
ly) were larger than zero, supporting the predictive rel-
evance of the model.

4. RESULTS AND DISCUSSION

We used bootstrapping procedures (consider-
ing 5.000 subsamples) to assess the significance of the
parameter estimates [53]. The results in Table 2 show
that active participation has a significantly positive effect
on place satisfaction and relation quality (b =0.229, p <
0.05; b =0.546, p < 0.001, respectively) but not on brand
love (b = 0.038, n.s.). These results provide support for
H1b and Hlc, however, Hla is not supported by the
results. Place Identity has a significantly positive relation
with brand love (b = 0.260, p < 0.01), place satisfaction
(b = 0.568, p < 0.001) and relation quality (b = 0.183, p
< 0.01), which supports H2a, H2b and H2c, respectively.
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Table 2. Structural model assessment.

Path Path coeflicient Standard errors t statistics p values
Active participation + Brand Love 0.038 0.112 0.338 0.736
Active participation +» Place Satisfaction 0.229 0.091 2.524 0.012
Active participation » Relation Quality 0.546 0.078 7.019 0.000
Place Identity + Brand Love 0.260 0.096 2.702 0.007
Place Identity + Place Satisfaction 0.568 0.071 8.000 0.000
Place Identity + Relation Quality 0.183 0.069 2.672 0.008
Place Satisfaction + Brand Love 0.174 0.124 1.397 0.163
Relation Quality + Brand Love 0.254 0.108 2.353 0.019
Table 3. Bootstrap results for indirect effects.

Indirect effect Estimate Standard errors t statistics p value
Active participation » Relation Quality ®* Brand Love 0.138 0.061 2.257 0.024
Active participation » Place Satisfaction ® Brand Love 0.040 0.034 1.158 0.247
Place Identity + Relation Quality ® Brand Love 0.047 0.030 1.538 0.125
Place Identity » Place Satisfaction ® Brand Love 0.099 0.072 1.372 0.171

The relationship between place satisfaction and
brand love (b = 0.174, n.s.) was not significant, as such
H3 was not supported. Finally, the influence of relation
quality and brand love was found to be positive and sig-
nificant (b =0.254, p < 0.05), providing support for H4.

The mediating hypotheses were also test using
boostraping procedures. Table 3 shows that the mediat-
ing effect of relation quality in the relationship between
active participation and brand love is positive and sig-
nificant (b =0.138, p < 0.05), providing support for H1d.
Furthermore, since the direct effect was not significant,
it is considered full mediation. The other indirect rela-
tionships were not significant, thus Hle, H2d and H2e
were not supported.

To extend these results we also conducted an Impor-
tant-Performance Matrix Analysis (IPMA), to identify
the relative importance and the performance of each
construct by evaluating all the related paths in the struc-
tural model. IPMA is a tool for evaluating the perfor-
mance of constructs in a PLS-SEM model. It is based
on the idea that the importance of a construct is deter-
mined by its overall impact on the model, while its per-
formance is determined by its ability to meet or exceed
the expectations of stakeholders. The IPMA estimates
are calculated using a two-step process. First, impor-
tance calculation of each construct is calculated by sum-
ming the absolute values of the path coefficients that
connect it to other constructs in the model. This calcula-

tion is performed for both the outer and inner models.
Second, the performance calculation of each construct
is calculated by comparing the importance weights (cal-
culated in step 1) to the importance weights that would
be expected based on the stakeholder expectations. This
calculation is also performed for both the outer and
inner models. IPMA provides important insights by
identifying which construct is more important and bet-
ter perform regarding the influence on the dependent
variable [57], in this case, brand love. Figure 3 summa-
rizes the evaluation of the importance and the perfor-
mance of each construct.

Accordingly, to the IPMA analysis relation quality is
the construct with the stronger relationship with brand
love (performance = 0.266), followed by place identity
(performance = 0.238), place satisfaction (performance
= 0.201) and finally active participation (performance =
0.039). Relation quality is more influenced by active par-
ticipation when compared with the influence of place
identity. Regarding place satisfaction, the importance is
the opposite, meaning that place identity shows a strong-
er influence than active participation.

The study findings indicate that a wine tourism
experience, such as visiting a winery or participating in
a wine tasting event, fosters a stronger brand love for
both the wine region and its wineries in the line of the
research of [6]. This suggests that wine tourism experi-
ences enhance brand perception through the influence
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total variance of the endogenous construct).

of place identity and relationship quality as stated by
Kaufmann et al. [34] and Gharib et al. [35]. The path
analysis, bootstrap and IPMA analysis demonstrated
that place identity and relation quality are the most rel-
evant antecedents of brand love.

It is also both positively related to place satisfaction
[4]. This implies that emotions (i.e., a sense of belonging)
towards the overall location is correlated with the satisfac-
tion and the quality perception associated to the region. It
was also found a full mediating effect of quality between
in the relationship between active participation and brand
love. Being brand love a very specific and strong feeling
and a unique connection [18], it might be difficult to attain
at a higher level just based on a single visit/tasting. There-
fore, and for instance, some emerging studies on brand
love have reported potential dissimilarities between dif-
ferent cultures in both the consequences of brand love and
the terms used in relation to the concept [58]. However,
and according to Aro et al. [4] several satisfied customers
who also love the brand are more committed to repurchas-
ing it [17]. It has also been suggested that consumers have
a passionate desire for their loved brands (e.g. [16]) and a
strong willingness to retain their affinity with them [4].

The direct relationship between brand love and sat-
isfaction was not supported by the results. With the
place possibly because this construct is based on subjec-
tive factors such as tranquillity, environment, and place
development, that might not be perceived as relevant to
build a brand love by the wine tourists. Visitors might
have different expectations from their visit that are not
necessarily tied to their love for the brand. These could
include the desire for a unique experience, learning
about wine production, or simply enjoying the scenery
of the vineyard. Therefore, this result may derive from
scale items limitations. The research of Strandberg and
Styvén [59] also found some limitation in measuring
place brand love suggesting that it was a result of the
nature of the brand: evaluating a place instead of a phys-
ical product.

It was found that relation quality is also a key con-
struct that also contributes greatly to brand love. This is
a relevant finding of the research: the perceived quality
of the winery/wine region is critical to the development
of brand love and appears to be associated with the con-
tribution of some authors, such as Sallam and Wahid
[60]. It was also found significant relationships between
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the antecedent/independent constructs of the wine visit/
tourism experience: Active participation is both posi-
tively related to place satisfaction and to relation quality.
The fact that relation quality is more influenced by active
participation than place identity proves that activities do
enhance relationships that, in its turn, can create brand
love. Although Hla has been rejected (the direct rela-
tionship between active participation and to brand love)
there’s a link between them in the mediating effect pro-
vided by the relation quality in brand love.

The fact that the other hypothesis related with
Brand Love (Hla., Hle., H2d., H3) were rejected may
be due, as stated before, that brand love implies a very
strong relationship with a very specific subject (brand).
In a wine visit these feelings could be directed and dis-
persed toward different subjects such as the wine region,
the winery specific brands, the visited site, or even the
type of wine (i.e., in Douro for a fortified wine or in
Provence for a Rosé). This explains why place identity
plays such a relevant role in the development of brand
love due to the referred previous emotional bound that
can be established with the visited region or site [40,41].

The IPMA showed the hierarchy of the relationship
of the wine tourism experience with the dependent vari-
able: accordingly, relation quality is the construct with the
stronger relationship with brand love, followed by place
identity, and, finally, active participation. Relation quality
is more influenced by active participation when compared
with the influence of place identity. This makes sense as
any activity inside the cellar our during the visit, would
enhance the perception of the winery quality. Regard-
ing the place satisfaction, the importance is the opposite,
meaning that place identity shows a stronger influence
than active participation, because the sense of identity
and belonging, that sometimes, can be just a mere desire
to idealistic live in such place, contributes to the overall
satisfaction with the location. In these cases, it would be
expected that regions with higher reputations will develop
this relationship in a more effective way than others.

5. CONCLUSIONS

This research made significant contributions to our
understanding of the impact of wine tourism experienc-
es, particularly wine visits, on brand love and its under-
lying factors. It is crucial to understand how specific
experiences, such as wine visits, can cultivate brand love,
given its complexity and strength. The study also shed
light on the connections between active participation in
wine tourism and relationship quality, which mediates
the link between active participation and brand love.
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This research also identifies some specific deter-
minants for wine tourism love brand. Brand love is a
complex and strong emotion that can be enhanced by a
specific experience, such as a wine visit. The study also
explores the relations between active participation in
the wine tourism, and the relation quality that mediates
its impact on brand love. Place identity is a key factor
for the formation of brand love, confirming the propo-
sition of Fountain et al. [8] that satisfaction with the
wine territory is a powerful tool for the development of
wine brand love. Therefore, wine regions and wineries
with a high level of perceived notoriety are more likely
to achieve higher levels of brand love, in line with the
findings of Drennan et al. [2] and Dias et al. [61]. This
research also has some practical implications for tour-
ism management and marketing, especially in the areas
of wine tourism, brand management, and consumer
behaviour. It is important to develop the relation qual-
ity perceptions of the winery by increasing its reputa-
tion and offering some activities that can strengthen the
bond with the visitors. Besides tasting the wines and lis-
tening to the information about the region and the win-
ery, other activities can be more engaging and interac-
tive, such as wine quizzes, blending workshops, or har-
vesting experiences. The creation of a winery shop and
an online delivery service can also reinforce the bond
between the visitor and the brand, and encourage repeat
purchases and referrals. Moreover, the practical implica-
tions should extend to the whole wine destination man-
agement, as the quality of the experience and the con-
sequent satisfaction depend on all the components of a
vacation, such as hotel, transportation, restaurants, and
other attractions. Therefore, it is essential to coordinate
and integrate the different stakeholders of the wine des-
tination, and to ensure that they offer consistent and
complementary services and products that meet the
expectations and needs of the wine tourists. The wine
destination should also communicate its unique identity
and value proposition, and create a strong and distinc-
tive place brand that can attract and retain loyal and
passionate customers.

6. LIMITATIONS AND FUTURE RESEARCH

This study is mainly restricted by being a cross
sectional study using a convenience online sample.
The sample is limited in size, although it surpasses the
recommended threshold for PLS-SEM analysis. It is
important to acknowledge the limitations of the study’s
generalizability. Further research is needed to deter-
mine whether the findings of this study can be gener-
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alized to other populations or contexts. The pandemic
period, when wine visits were stopped or limited,
may have affected the accuracy of the data collection,
as some respondents may not have fresh memories of
their experiences. Future research could explore how
place identity influences brand love in different wine
regions, depending on their perceived reputation by
the visitors. It could also examine which activities can
improve the perception of relation quality and enhance
its effects on brand love and future behaviours, such as
word of mouth and demand for the visited wine brand.
Finally, we view the potential influence of nationality
on the relationship between brand love and visitor sat-
isfaction as an interesting avenue for future research.
In this study, we provide a baseline understanding
of this relationship in a diverse sample, which future
studies could build upon by examining the moderating
role of nationality.
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APPENDIX
Construct and Items Code Standardized Factor loadings
Active participation
During my stay in this wine region, I directly interact with local producers Active_particl 0.911
During my stay in this wine region, I participate actively in wine and gastronomy activities. ~ Active_partic2 0.969
My holiday experience is enriched with my participation in wine and gastronomy activities. ~ Active_partic3 0.934
Brand Love (Regarding the brand of this wine region...)
This is a wonderful brand Brand_L1 0.874
This brand is totally awesome Brand_L2 0.902
I have positive feelings about this brand Brand_L3 0.875
This brand makes me very happy Brand_L4 0.919
I love this brand! Brand_L5 0.942
This brand is a pure delight Brand_L6 0.925
I'm very attached to this brand Brand_L7 0.846
This brand makes me feel good Brand_L8 0.922
Place Identity
I feel that I belong here and that it’s part of my identity. Place_I1 0.931
I like living here and I feel connected to this place. Place_I2 0.963
It’s the best place to do the things I like. Place_I3 0.922
Place satisfaction
Satisfaction with local tranquillity Place_S1 0.894
Satisfaction with the level of local development Place_S2 0.921
Satisfaction with the local living environment Place_S3 0.918
Relationship Quality
I'm confident in the local personel expertise, they know what they are doing Rel_quall 0.943
The wine region keeps my best interests in mind Rel_qual2 0.907
The wine region is a safe and reputable Rel_qual3 0.934
Overall I am satisfied with this wine region and the service they provide Rel_qual4 0.951

My feelings towards the wine region are very positive Rel_qual5 0.961
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Abstract. This study serves a dual purpose: firstly, to identify the pivotal architectural
components within wine tourism offerings that contribute to a lasting and memorable
experience; and secondly, to explore their correlation with the four customer experi-
ence realms (4Es). The investigation operates at a micro level, focusing on a specific
category of winery — small, family-owned establishments - in an emerging wine des-
tination. Employing a netnography approach, the research design centers on a the-
matic analysis of visitor reviews sourced from TripAdvisor. The ensuing results are
quantified to ascertain the significance of individual factors. A total of 137 reviews
spanning the period from June 2013 to May 2022 were manually extracted and coded
using MaxQDA. This study’s rationale rests upon two key premises: firstly, the scarcity
of research within the specific context of emerging wine destinations from the post-
Eastern bloc; and secondly, the limited exploration of the nexus between wine tour-
ism drivers and consumer experiences. The most influential drivers shaping memora-
ble wine tourism encounters that we identified are “people” and “wine”, predominant-
ly associated with the escapist and aesthetic dimensions of experience. These findings
diverge markedly from prior research, where the escapist dimension typically received
minimal attention. Theoretically, our results enrich understanding by elucidating how
the four dimensions of the wine tourist experience intersect with the attributes of the
tourism offering, thereby serving as a potential model for future investigations. More-
over, wineries stand to gain valuable insights for product design aimed at enhancing
the overall consumer experience.

Keywords: wine tourism experiences, 4Es, family-owned winery, netnography, Bul-
garia.

1. INTRODUCTION

Ever since the introduction of the experience economy concept in the
late 1990s [1], customer experiences have been a buzz word for marketeers
of different fields, including tourism. Memorable wine experiences exert a
positive influence on customer satisfaction [2,3] and significantly shape the
image of the winery or wine destination [4]. Furthermore, these encoun-
ters can stimulate revisit intentions [2,5]. The impact is amplified when all
four dimensions of the experience - educational, entertainment, aesthetic,
and escapist — converge, forming a compelling “sweet spot” [1]. However, it’s
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essential to recognize that various studies underscore
the distinct roles played by individual dimensions across
diverse tourism contexts [2].

In wine tourism, experiences have been studied at
both the macro (destination) [2,4] and the micro (win-
ery) level [6,7]. A number of them have been based on
the 4Es model of Pine and Gilmore, according to which
customer experience can be defined by four distinct
dimensions, or realms: educational, escapist, aesthetic,
and entertainment. There are, however, some differ-
ences in the conceptualization of individual dimen-
sions that make comparisons difficult [2], the most
problematic being the escapist one, which was origi-
nally defined as active involvement by Pine and Gil-
more [1], but is sometimes more broadly described as
a departure from daily routine. In addition, the vast
majority of studies to date have looked at the notion of
active involvement primarily from a physical point of
view (participating in various activities such as grape
picking, etc.), completely neglecting the possibility that
an experience can be described as active also because
of its social aspect, e.g. engaging oneself in interaction
with winery employees.

Despite the abundancy of research, there is still a
call for contributions to the theoretical framework of
wine tourism experiences by providing evidence from
different contexts (Old and New World regions) and
identifying the supply-related elements that are posi-
tively linked to each of the four dimensions [8]. Further-
more, in methodological terms, there is a need for in-
depth qualitative studies, complemented by quantitative
measures, to provide more insight into individual expe-
rience dimensions [3].

This study operates at a micro level, aiming to dis-
cern the architectural components within wine tourism
that significantly shape memorable customer experienc-
es. It focuses on a specific winery, deliberately chosen to
represent a distinct context: a family-owned establish-
ment situated in an emerging wine destination, which
is an example of a good practice - it ranked among the
top 100 world’s best vineyards for 2020, 2021, and 2022
[9]. The main method that was used is thematic analysis
of user-generated content and TripAdvisor was chosen
for data collection because of its wide popularity, which
results in a large number of reviews available, and its
high degree of reliability [10], [11]. Diverging from prior
studies that begin with the four experience dimensions
and associate them with specific winery-related activi-
ties, our investigation centres on the winescape, explor-
ing how its constituent elements contribute to memo-
rable experiences and align with the four experience
dimensions.
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2. LITERATURE REVIEW
2.1. Tourism and the experience economy

The term experience economy was coined in 1998
by Pine and Gilmore to denote a shift to an economic
state where instead of selling goods or services, com-
panies orchestrate memorable experiences [12]. Being
memorable is the main characteristics of this new type
(or even a new genre) of economic offering that differ-
entiates it from the previous ones. While services, for
example, could be customized, but yet remain external
to the customer, experiences are inherently personal and
exist “only in the mind of an individual who has been
engaged on an emotional, physical, intellectual, or even
spiritual level” [13]. Innovative experiences are a process
of co-creation, with the customer being actively engaged
in an interaction with the provider [14].

In the years following the introduction of the con-
cept, it has attracted the attention of a large number of
researchers from various fields, adopting different per-
spectives. In an attempt to summarize the vast amount
of literature, Helkkula [15] identified three major
approaches to researching consumer experiences, based
on different epistemological assumptions:

1) Phenomenological characterisation. Regarded as
the stem of customer experience research, it focus-
es on the nature of the phenomenon and is usu-
ally customer-centred although other actors (such
as the service provider) are also a relevant subject of
research.

2) Process-based characterisation. Service experience
is seen (and studied) as a process, the attention is
driven to its architectural elements and the stages
through which it goes, and there is often a special
emphasis on the transformational aspect. Again, the
customer is the primary research subject.

3) Outcome-based characterisation. This approach
refers to linking certain variables to different out-
comes (such as satisfaction or repurchase intention),
usually in a quantified manner. The antecedents
of service experience are sometimes also includ-
ed in this research string. Unlike the previous two
approaches, here the focus has been shifted from the
individual person to ,the aggregated service experi-
ence of multiple respondents®. [15, p. 379].

About two decades later, the above typology was
complemented by a fourth research string - the design-
led perspective on service experience. Based on the ser-
vice design theory, Schallehn et al. [16] identified three
types of antecedents to experience co-creation: at the
field, interactional and personal level. The field level is
important because of the antecedents it contains, and
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which refer to the structure of the respective sphere of
economic activity. The interactional level, on the oth-
er hand, is about consumer motives and expectations
related to their interaction with the service provider and
includes all the phases of the service experience. It also
encompasses the realization stage, where the offering-
related antecedents of experience can be identified. Last,
the personal level refers to the individual characteris-
tics of consumers that are not directly linked to their
expectations but still have some effect on motivation.
The model incorporates the phenomenological aspect
by claiming that the offering is just a medium convey-
ing meaning to the customer, emphasizing the value-in-
use concept [17], while the outcome-based one is used
“to map descriptive knowledge related to the phenom-
enological perspective and to, thus, provide the grounds
for applying prescriptive knowledge that is related to the
process-based perspective” [16, p. 214].

One of the central themes in user experience
research is its dimensions. The four dimensions are
presented by the authors in a matrix of four quadrants,
based on the opposition of two pairs of qualities: active-
passive (refers to participation) and absorption-immer-
sion (refers to connection). In an experience character-
ized by absorption, a person’s attention is occupied,
but they are not part of the event, while in immersion,
the customer is physically (or virtually) involved and
becomes part of it. An active experience implies that
the customer can have an impact on the event, while in
a passive experience they are only an observer, with no
opportunity for real intervention [1]. The four realms of
experience that are situated in this matrix are: entertain-
ment (passive, absorption), educational (active, absorp-
tion), aesthetic (passive, immersion), and escapist (active,
immersion). According to Pine and Gilmore, the opti-
mal option combines educational, recreational, aesthetic
and escapist elements at the same time, thus creating the
so-called “sweet spot” [1].

In tourism, the 4Es model has been the basis for a
significant amount of research. Within Kim So’s model
of research themes in tourism [18], it usually falls in the
nomological group, connected to the development of
experience scales and identifying cause-effect relations. It
has been found applicable to examining the outcomes of
tourism experiences [19], including loyalty [20], satisfac-
tion [21], and intention to recommend [22]. Much of the
research on the measurement of the tourist experience is
also based on the four realms of experience introduced
by Pine and Gilmore. In this regard, the scale proposed
by Oh et al. [23] in 2007 is still the most widely used one.

Given the enormous diversity within the tourism
sector, studies can also be grouped according to the spe-

cific area they are investigating. In Kim and So’s typolo-
gy (18], this is reflected in the conceptual understanding
category, which includes specific cases such as medical
tourism experiences or memorable dining experiences.
As a niche form of tourism, wine tourism also requires
special attention due to its characteristic features that
distinguish it from other forms of tourism. It has also
been established that individual experiential dimensions
have a different impact in different contexts, even when
it comes to the same type of product, for example fes-
tivals [21] , which in turn necessitates studies on differ-
ent types of destinations/wine regions (e.g. Old and New
World ) and different type of sites (e.g. family wineries
and larger wine cellars).

2.2. Wine tourism experiences

Wine tourism experiences have a complex, multi-
dimensional character [24] and encompass numerous
encounters and activities: the esthetics of the natural
environment [25] and the winery architecture [26], inter-
actions with the winery staff, learning about the produc-
tion methods, wine tasting, appreciating the cultural
and historical context of the region. While the hedonic
character of wine tourism experiences seems undisputed
[27], authenticity [28] and a sense of connection [29] are
also of key importance.

Given their importance, customer experiences
have been a popular topic in wine tourism research.
In a systematic literature review, Kotur [30] identi-
fied four major themes: winescape, wine tourist behav-
iour, dimensions of the wine tourism experience, and
co-creation and satisfaction. This study combines two
of the themes - winescape and experience dimensions,
with the aim of providing a better understanding of link
between the supply-related drivers and the four Es of
wine tourism experiences.

The first studies on wine tourism experiences
appeared after in the late 1990s, shortly after the semi-
nal work of Pine and Gilmore. In the last two decades
their number has increased significantly [30] and they
are mainly of the outcome-based and the process based
types (following the typology of Helkkula [15]). The out-
come-based type of studies are usually focused on the
effect of wine tourism experiences on different aspects
of wine tourist behaviour such as the intention to revisit
[5], satisfaction [31,32], willingness to recommend [28]
and positive word-of-mouth [5]. The process-based type
explores the architectural elements of the wine tourism
offering that a crucial for creating a memorable tour-
ism experience. Most of these elements coincide with the
winescape dimensions (as defined by various authors,
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such as Quintal et al. and Bruwer et al. [33,34]), which is

quite natural, as the winescape is sometimes defined as

the environment, where wine tourism experiences take
place [35]. Below is a presentation of the main themes
that have been identified in the scientific literature so far.

1. Wine. This is the core wine tourism product and
most usually the main purpose for winery visits.
The main characteristics that increase its attractive-
ness and act as a driver for memorable experiences
are quality, uniqueness [36], and authenticity / local
character [37].

2. Winery. The two features that stand out are archi-
tecture and design [26], and atmosphere [38].

3. View/scenery. Wine tourism is not limited to a sin-
gle winery visit, it’s a holistic experience, in which
the whole wine region plays a significant role and
even defines its “flavour” [39]. The attractiveness
of the scenery has been therefore identified as an
important element in a number of studies [36,40,41].

4. Staff. Interactions with winery staff have often been
cited as one of the most enjoyable elements of the
wine tourism experience [39]. The key qualities iden-
tified so far are politeness/friendliness [25,42], pas-
sion [35], and knowledge/professionalism [38].

5. Food. The natural companion and best match of
wine, food and food-related activities have been
identified as one of the supply-related factors that
have a positive impact on wine tourism experiences
[40].

Most of the above studies, however, only identify the
factors leading to memorable wine tourism experiences
without examining the relationship between them and
Pine and Gilmore’s 4Es. One of the first empirical stud-
ies to make a direct link between dimensions of tourist
experience and product characteristics of wine tour-
ism is that of Pikkemaat et al. [43]. Using a quantitative
method (visitor survey), they identified importance-
performance gaps for the four dimensions, using in the
South Tyrolean Wine Route in Italy as a case study. To
do this, the authors distributed wine tourism activities
among the four experience realms, thus implying that a
certain activity is directly linked to a given experience
dimension, e.g. a guided winery tour results in an educa-
tional experience. This model was further developed by
Thahn and Kirova [44] and is currently the most widely
used one in studies measuring wine tourism experienc-
es, with very few differences in the distribution of wine
tourism activities in terms of their relation with the
experience dimensions. Below is a summary of the driv-
ers most commonly attributed to each of the four experi-
ence dimensions.
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The entertainment realm

Experiences that are within the entertainment realm
are defined by passive participation, meaning that the
consumer is not directly involved in the event and can-
not affect it. They are also absorptive in terms of the
relationship of the consumer and the environment, i.e.
the event occupies “a person’s attention by bringing the
experience into the mind from a distance” [45, p. 46].
Some of the examples for entertainment activities as
far wine tourism is concerned include: wine events [4],
[43,44], concerts [36,46], wine blending [36,46], museum
and heritage site visits [36,46], farm and food demon-
strations [36,46], tasting in vineyards [43].

The educational realm

Just like entertainment experiences, educational ones
are characterized by absorption, i.e. the guest’s mind is
occupied by the event. The difference, however, lies in
the type of connection - here, it is a participatory one,
expressed through an active engagement of the mind or
body [1]. Examples for educational experiences in wine
tourism include wine tastings [36,46], wine and food
pairing [36,46], wine-making seminars [36,46], cooking
classes [36,46], interactions with staff and owner [4,44].

The escapist realm

Pine and Gilmore [45] define the escapist realm of
the tourist experience as immersive and active partici-
pation, the absolute opposite of the entertainment one.
With this type of experience, there is detachment from
the everyday environment (home and work) and immer-
sion in a completely new one - which can have purely
social dimensions. Pine and Gilmore compare this new
environment to Oldenburg’s ‘third place’ - “a generic
designation for a great variety of public places that host
the regular, voluntary, informal, and happily anticipated
gatherings of individuals beyond the realms of home
and work” [47, p. 16].

Most studies to date have neglected this social
aspect of the escapist experience and have emphasized
its active nature. Common activities mentioned are:
hiking or cycling in the vineyards [36,46], hot air bal-
looning [36,46], vineyard tour by horse & carriage
[36,46], grape picking [36,46]. One exception is Charters
et al. [29], who argue that engaging the visitor with the
place (the winery) is central to a compelling experience
- and this is mainly done through communication with
the staff.
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The aesthetic realm

The aesthetic dimension denotes an experience,
where the visitor is immersed in the environment or
event but has no effect on it [1]. The drivers of such
experienced are usually characterized by visual attrac-
tiveness, e.g. the winescape [36,46], unique lodging
[36,46], unique wines [36,46], rural roads lined with
vineyards [36,46], art and craft at the winery [36,46],
well-tended wine bars and wine shops [4,43].

There is no consensus on the importance of each of
the individual dimensions in the wine tourism context.
According to some studies, aesthetics have a dominant
role [2,43], others prioritize the educational aspect and
entertainment [44]. In most empirical studies so far, the
escapist dimension is almost inexistent, which is some-
how illogical, given the fact that tourism itself is often
described as an escapist experience. One possible reason
for these results is the way in which escapist experiences
are identified in wine tourism. As Quadri-Felitti et al. [2]
note, some researchers define them as a getaway from
daily routine, while others focus on their transcend-
ence and immersiveness. In addition, in all studies to
date, the activities associated with escapist experiences
are mainly (if not exclusively) characterized by physical
immersion (e.g. picking grapes, cycling in the vineyards,
etc.), while the social aspect is completely ignored. At
the same time, a number of studies indicate that it has a
leading role for creating a memorable tourist experience
[48]. Interaction with the winery staff and especially the
owners are paramount to creating a sense of connec-
tion to the place [29,49], which can be described as an
escapist experience - it is both immersive and active,
and transcends the visitor beyond their usual social and
physical environment.

What unites the majority of studies of the tour-
ist experience to date is their predominantly deductive
nature. Each of the four Es is assigned a specific winery
activity/characteristic, usually based on logical reason-
ing. The main disadvantages of this approach are that:
1) it rejects the possibility that the same activity has sev-
eral dimensions, and 2) it does not take into account the
contextual features, i.e. the same activity, depending on
the specific conditions, may or may not deliver a given
experience dimension. An inductive approach would
overcome these weaknesses by identifying the potential
of different winescape elements to contribute to a par-
ticular dimension and determine whether in a particu-
lar context this potential is realised. However, this type
of research is extremely rare. One recent example is the
work of Kastenholz et al [50], who used a netnographic
approach to identify the relationships between Pine and

Gilmore’s experience dimensions [1] based on a cross-

sectional analysis of TripAdvisor reviews. The present

study attempts to fill this gap by adopting an inductive

bottom-up approach - the potential dimensions of the

tourist experience for each of the individual winescape

elements will be identified through the analysis of win-

ery visitor reviews on TripAdvisor. The research ques-

tions of the study are:

1) What are the supply-related drivers of wine tourism
experience at the winery level?

2) What dimensions of the tourist experience (follow-
ing the four Es theory) do these drivers deliver?

3) Which of them are the most important for creating

a memorable experience?

The first research question is related to identify-
ing the main architectural elements of the wine tour-
ism offering that contribute to a memorable experience
and the second and third one - refer to the relation-
ship between winescape elements and the four customer
experience realms (4Es).

3. RESEARCH DESIGN

This section delineates the framework employed to
investigate factors influencing memorable wine tourism
experiences. This section encompasses three key com-
ponents: Approach, Methods, and Data collection. The
Approach subparagraph presents the overarching strat-
egy guiding the study, while the Methods detail the spe-
cific techniques employed. Subsequently, the Data collec-
tion subsection provides insights into the gathering and
analysis of pertinent information.

3.1. Approach

This study will adopt the design-led approach as
defined by Schallehn et al [16], which is holistic in
nature and takes into account all three traditional
approaches: phenomenological, outcome-based, and pro-
cess-driven [15], but will narrow its focus on the inter-
actional level, and more specifically - the architectural
elements of the wine tourism offering that shape the
consumer experience. In this sense, it is predominantly
process-driven, i.e. focused on “the design of the interac-
tion between the service provider and the user and, thus,
the configuration of the elements of the service offer-
ing”[16, p. 213], but also has an outcome-based element,
expressed through the identification and measurement
of the experience dimensions these elements (later called
drivers) can deliver.
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3.2. Method

In this study, the identification of the main driv-
ers of memorable experiences in wine tourism is based
on the quality of some impressions to be more promi-
nent, or in other words, come first to one’s mind and,
as a consequence, to be verbalised more frequently - in
this case, in TripAdvisor reviews. In scientific litera-
ture, this quality is known as salience [51, p. 163], and
is broadly used in tourism marketing to identify critical
product attributes [52-54]. It is also the principle notion
that stands behind user-generated content (UGC)/net-
nographic studies, including the ones focused on wine
tourism experiences [8,40,41,55]. Netnography, on the
other hand, is claimed to be particularly relevant to ana-
lysing tourist experiences [56].

The salient attributes of the wine tourism offering
that shape consumer experiences were identified through
thematic analysis of TripAdvisor reviews.

The research stages were as follows:

1) Choosing a dataset: a Bulgarian winery with high
rating on TripAdvisor.

2) Extraction of visitor reviews: a total of 137 reviews
in English. The reviews were extracted manually and
transferred to the MaxQDA software.

3) The third phase of our study involved in vivo cod-
ing of titles, specifically targeting the identification
of the most influential drivers shaping wine tour-
ism experiences. The rationale behind this approach
lies in the observation that titles often encapsulate
the the elements (or drivers) of the experience that
impressed visitors the most and were most memora-
ble. Through this process, we derived a set of seven
distinct codes. Notably, one of these codes - related
to “food” - was subsequently excluded from our
analysis due to its infrequent occurrence (constitut-
ing less than 1% of mentions). However, it is essen-
tial to recognize that the significance of food as a
factor varies across different contexts. For instance,
in the specific context of our study, the winery did
not offer full meals; instead, appetizers accompa-
nied the wine tasting. This stage directly aligns with
our primary research objective: the identification
of drivers contributing to memorable wine tourism
experiences.

4) Data coding: In the process of manual data cod-
ing, each review was treated as an individual case,
including its title. To prevent redundancy, we selec-
tively coded title content only if it provided informa-
tion not already present in the body text. Employing
a predetermined system of categories and codes, we
utilized the categories identified in the preceding
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stage: wine, people, winery, tour, setting, and tast-
ing), while the codes were based on Pine and Gil-
more’s 4 E’s model of consumer experiences (edu-
cational, entertainment, aesthetic, escapist) [1]. For
each of these four codes, we applied specific inclu-
sion criteria. The educational dimension was dis-
cerned through reports of acquiring new knowledge
without the ability to influence the event. Segments
of text were categorized as entertainment if they
explicitly referenced visitors having fun, such as
“tried so many locally produced wines, very interest-
ing and entertaining” (Ivaylo K, Jan 2016). Similar-
ly, to qualify as aesthetic, a text segment needed to
exhibit clear evidence of either 1) enjoying the visual
beauty of the setting or 2) appreciating the quality
of the wine. The escapist experience involves ventur-
ing into an environment distinct from the everyday
(work and home). In alignment with Pine and Gil-
more’s definition [1], a text segment was coded as
escapist if it demonstrated: 1) immersion in the envi-
ronment/event (physically, emotionally, or cogni-
tively), and 2) active participation (where the visitor
could influence the environment/event). During the
coding process, we introduced a new dimension —
the hedonic aspect — for the wine category. Instances
where a specific experience driver was mentioned
positively but did not meet the aforementioned crite-
ria (e.g., “the guide was excellent”) were categorized
as general. The aim of this additional coding, which
is not connected to the experience dimensions, was
to quantify the salience of the wine experience driv-
ers. This stage is linked to the second research objec-
tive — it identifies the links between the drivers of
wine tourism experiences and the 4Es of Pine and
Gilmore’s model [13].

5) Quantification of Results: Calculating Category and
Code Frequencies. In this stage, we quantified the
results by calculating the frequency of categories
and codes as a percentage of the total cases. Spe-
cifically, we identified the proportion of reviews that
mentioned the respective category or code. Through-
out this process, as in the preceding two stages, we
utilized MaxQDA for data processing.

6) In-depth qualitative analysis of coded segments for a
deeper insight.

3.3. Data collection

The data for this study was collected from TripAd-
visor, a platform chosen for its high degree of reliability
and widespread popularity, ensuring a substantial vol-
ume of reviews [58,59]. Specifically, we focused on



Drivers of memorable wine tourism experiences — a netnography study 23

Table 1. Reviewers’ profile.

Gender

Value Frequency Total percent Valid percent
male 53 38.7% 50.5%
female 52 38.0% 49.5%
Total 105 77.0% 100.0%
Type of party

Value Frequency Total percent Valid percent
solo 7 5.1% 5.6%
couple 49 35.8% 39.5%
friends 46 33.6% 37.1%
family 16 11.7% 12.9%
business 6 4.4% 4.8%
Total 124 91.0% 100.0%
Country of origin

Bulgaria 41 29.9% 38.0%
Abroad 67 49.1% 62.0%
Total 108 79% 100%

reviews related to Villa Melnik, a winery located in Bul-

garia. The selection was based on two key factors:

1. Positive Reviews: Villa Melnik boasts predominantly
positive reviews, including 168 “excellent,” 9 “very
good,” 1 “average,” only 1 “poor,” and no “terrible”
ratings.

2. Global Recognition: The winery consistently ranked
among the top 100 world’s best vineyards for the
years 2020, 2021, and 2022 [9].

Founded in 2013, Villa Melnik is a relatively new
family-owned establishment with a strong emphasis on
wine tourism. The vineyards and the winery itself are
situated in the picturesque region of Melnik, in south-
west Bulgaria, in an area with centuries-old traditions in
wine-making and a signature local variety - the Broad-
leaved Melnik and its siblings, of which the most popu-
lar is Melnik 55, also known as Early Melnik. Bulgaria
as a wine destination, and the region around Melnik in
particular are a typical example of an emerging wine
destination from the Eastern (post-socialist) bloc.

A total of 179 reviews spanning the period from
June 2013 to May 2022 were available for analysis.
Among these, only reviews written in English and pro-
viding at least an average rating were imported into Max-
QDA, resulting in 137 cases that included both the full
review texts and their corresponding titles. Additional
information related to reviewers’ country of origin, type
of party (solo, friends, family, couple, business), and gen-
der was also collected. Reviewers were evenly distribut-

ed by gender, and most of them travelled as a couple or
with friends (40 and 37 valid percent respectively), fol-
lowed by families (13%), while solo and business travel-
lers accounted for about 5% each. About one-third were
domestic visitors, while international ones came from
countries on almost every continent, including UK, USA,
Canada, Israel, The Netherlands, France, Germany, Aus-
tralia, Spain, Switzerland, Turkey, Brazil and others.

4. RESULTS

In the initial stage of our study, we conducted open
coding exclusively on the review titles. The objective
was to identify the most prominent supply-driven fac-
tors influencing the wine tourism experience. Through
this process, we identified seven key drivers: wine, win-
ery, people, tour, tasting, setting, and food, which closely
align with the winescape attributes previously identified
in scholarly research [33,34,60]. However, it is notewor-
thy that the category of food emerged in only 0.7% of all
cases. Subsequent analysis failed to yield significant evi-
dence supporting its inclusion in the model. This finding
can be attributed to the specific context of our study -
the examined winery primarily offers food as appetizers
accompanying tastings, rather than full-fledged meals.
Consequently, we opted to exclude food from further
consideration.

While we quantified these results (as depicted in Fig-
ure 1), their primary purpose lies in delineating the cate-
gories that will inform the subsequent stages of our inves-
tigation. The ultimate significance of each of these factors
in shaping a memorable tourist experience was established
through comprehensive coding of the full review texts.

4.1. Factors shaping the wine tourism experience

In the second stage of the study, a framework cod-
ing procedure was applied, using the themes identified
in the previous stage as categories and the four dimen-
sions of the customer experience (educational, enter-
tainment, aesthetic and escapist) as codes. As explained
in the research design section, an additional code was
included for each category to signify mentions that do
not fall into any of the four experience realms, but indi-
cate importance to creating a memorable experience.

As evident form the results presented in Table 2, the
most salient factor (mentioned in 80% of all reviews) for
a memorable tourist experience is people, or in other
words, the quality of service and communication with
the winery staff and its owners. Not surprisingly, the
wine category comes second in importance, followed by



24

Distribution of codes in review titles (% cases)
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Figure 1. Distribution of codes in review titles (% cases).

the winery tour, the winery itself (which is mainly com-
mented in terms of design, architecture and facilities),
the setting and the tasting.

More insight on the potential of these drivers to
deliver a compelling customer experiences was gained by
an in-depth analysis of their experience dimensions.

4.2. Dimensions of the wine tourism experience

After identifying the core drivers of memorable
wine tourism experience (People, Wine, Tour, Win-
ery, Setting, Tasting), additional coding was carried out
to determine their relationship to the four experience
realms of Pine and Gilmore [1]. In addition to the quan-
tified data presented in Table 3, an in-depth qualitative
analysis was carried out, the results of which are pre-
sented in the next few paragraphs.

4.3.1. People

The category of “people” was identified as the most
powerful driver for compelling wine tourism experienc-
es, which is evidenced not only by the high level of sali-
ency (80.3%), but also by direct reference by visitors:

This is the best winery visit we have ever experienced.
Not once has any winery owner sat down with us to
explain in detail his winery operations and his business
philosophy. We started the winery tour with very warm
welcome from a wonderful lady who spoke excellent Eng-
lish, and later owner Nikola joined us. His hospitality
was amazing, and he made our tour very special. (8snow-
flake8, Oct 2016)

Interaction with winery staff and owners is associ-
ated with three dimensions of the experience - escapist,
educational and entertainment, with the escapist being
the most pronounced one, mentioned in 67.2% of all
cases/reviews (Table 2). There are several features that
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Table 2. Frequency distribution of categories and codes (drivers
and dimensions of the wine tourism experience).

Category Count % Cases Code Count % Cases
escapist 93 67.2%
education 23 16.8%
people 128 80.3%
general 10 7.3%
entertainment 2 1.5%
. aesthetic 91 65.7%
wine 107 70.1% ]
hedonic 11 8.0%
educational 46 33.6%
general 28 20.4%
tour 82 59.1% X
entertainment 5 3.6%
escapist 2.2%
. aesthetic 38 27.7%
winery 51 35%
general 13 9.5%
setting 44 32.1% aesthetic 44 32.1%
) general 25 18.2%
tasting 34 24.8% .
educational 9 6.6%

should be present to create a memorable escapist experi-
ence. First of all, a warm and proactive welcome encour-
ages people to more active engagement and is critical for
creating an escapist experience:

We were very surprised when we stop and one young
lady came immediately to welcoming us. She proposed us
to show the winery and a small tasting of wines. It was
amazing and very interesting. (Bogdana B, Nov 2015)

A friendly welcome, informative tour & tasting from
enthusiastic staff. We will be transported back to this
beautiful spot whenever we enjoy the selection of wines
we bought here. (customerexpert, July 2016)

In a broader context, it is the overall friendly atti-
tude that predisposes to more open communication
(active participation) and connects the visitor to the
place (immersion). The experience becomes even more
special, if the visitor has the chance to interact with the
winery owners:

Then, we sat down with the extremely hospitable win-
ery owners and had great wine and terrific conversa-
tion. Coming from California, this kind of an experience
where the owners engage and share their wine with you
on such a personal level is unique and very special, an
experience we will never forget. (Lisa S, June 2015)

In certain cases, this sense of connection can be as
intense as feeling like a family:
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And what I like people are polite and not extravagant —
which makes you feel very fast like with family. (Gabriel,
Aug 2017)

Another feature that has a pronounced impact is
passion, which captivates the visitor and enhances the
feeling of immersion. In addition, this quality causes a
desire for closer, more personal communication (friendly
relations), witnessed in one of the reviews through the
commenter regretting that he did not ask for the name
of the wine guide.

“I've been to many wine tastings and it’s easy to tell when
the exhibitor is only working and when there’s passion
involved, which is this case... I regret not asking the
name of the young lady who guided us through the win-
ery, very professional and wine enthusiast! Thanks for the
experience!” (Gustavo, Dec 2017)

The educational dimension is expressed mainly
through comments on the guide’s knowledge, which
often refers not only to wine, but also to being able to
provide information about the region and its history:

Our guide was so warm and welcoming; she spoke amaz-
ing English and had so much information about the wine-
making process and the history of the region. (customer-
expert, July 2016)

The entertainment dimension is very poorly repre-
sented — references to it are found in only 1.5% of cases,
identified through the guide/owner being described as
funny or entertaining.

4.2.2. Wine

As a category, wine is mentioned in 70% of all cases,
which is a significant level of salience. To identify the
experience dimensions it can provide, a further coding
was implemented, under the following criteria:

All text segments that denoted aesthetic apprecia-
tion, i.e. evaluation of the wine’s quality, which is inter-
subjective, or as Burnham defines it: “valid with refer-
ence to a group of tasters who share competencies and
experiences” [57, p. 12], were coded as aesthetic. This
resulted in a share of 65.7% of all cases, which makes the
aesthetic dimension the most pronounced one for this
category. The following text segment depicts this dimen-
sion, at the same time emphasizing the link between
local wine and culture:

Yes, this are wines to move you! Of course they are solid,
balanced, nuanced. They tell the sweeping story of on old

culture and unforgettable nature. (Pepina Mac, August
2020)

For this category, no examples of the educational,
entertainment or the escapist realm were found.

All instances where wine was mentioned only in
terms of its taste (tasty or delicious) were coded as
hedonic. Such references were found in only 8% of all
cases.

4.2.3. Tour

The winery tour, along with the tasting, is one of the
central elements of the tourist experience. According to
the analysed reviews, the main dimension it delivers is
the educational one (33.6% of all cases), but although
with a lower share, the entertainment and escapist
dimensions were also registered, with 3.6% and 2.2%
respectively. The main emphasis is on the tour being
informative and interesting, which is considered a very
effective way to introduce the visitor to the entire win-
emaking process:

The tour is informative and interesting, and takes you
through the whole process--I've visited a number of win-
eries (California, Virginia), and this was the most thor-
ough and engaging tour I've had. (Alexandra, February
2020)

Consistent with Pine and Gilmore’s criteria for the
four realms of experience, as well as the common prac-
tice in wine experience research, grape picking was cod-
ed as escapist (active participation and immersion): ..
the tour was very good, amazing experience! We had
the opportunity to pick up grapes and try them” (Vili
Popova9, August 2015). In some cases, however, visi-
tors described it as an entertaining experience: “..then
we went to pick up grape, that was the most funny part”
(Viktoria P, August 2015).

4.2.4. Winery

In reviews, the winery was mainly discussed in
terms of its design and modern facilities:

Plus the winery itself is beautiful, with fresh new décor.
(thetravelingl, Nov 2015)

Beautiful constructed with top notch equipment. (Richard
S, Oct 2014)

All text segments with reference to the appeal of the
building, the equipment or the interior design were cod-
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ed as aesthetic and these were registered in 22.7% of all
cases.

4.2.5. Setting

The setting, or more specifically the beauty of the
area in which the winery is located, is one of the first
things that impresses the visitor and accordingly affects
their overall experience. “At first, the winery gets you
with its location - the extremely picturesque road to it,
the white winery below a hill with a 180 degrees + view.”
(Aleksandra A, Sep 2015). It is mentioned in about one-
third of all cases and is only associated with the aesthet-
ic dimension. There are two types of references: the road
to the winery, with the natural beauty of the winescape,
and the well-maintained vineyards, and the view from
the winery:

And last but not least, the views! We were lucky to visit
the place at sunset, which was really beautiful and a per-
fect finish of the whole day of travelling! The view from
the winery, on rolling hills and little village is beautiful,
reminding me of the Italian Tuscany. The region of Mel-
nik is very pretty and the village itself a real gem. (George
N, May 2022)

4.2.6. Tasting

Tasting is usually considered one of the main ele-
ments of the wine experience, but surprisingly, in this
study it has the lowest degree of salience - only 24.8%
of all cases. One necessary clarification that probably
explains this result is that wine and tasting are separated
here - under tasting in the present study only the pro-
cess of wine presentation is considered, while wine as a
product is the subject of a separate category. In the con-
text of the studied winery, the tasting is an education-
al experience with an emphasis on the opportunity to
obtain detailed information about each of the wines:

We tasted a few of their best wines in different classes.
She told us in detail about every one of them. It was a
very unique experience and we loved it - and, of course,
we left with a lot of wines. (Yoanisimus, February 2016)

5. DISCUSSION

The study has identified six major supply-driven fac-
tors for memorable wine tourism experiences: people,
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wine, winery, tour, setting, and tasting. Two of them
(people and tour) were found to deliver more than one
experience dimension, and one more - the tasting, prob-
ably has the same potential, but it was not realized in the
specific context (Figure 2).

Consistent with some previous research [29,49],
winery staff and owners were identified as the most sig-
nificant factor in memorable experiences. Social interac-
tion and conviviality are particularly important for co-
creative tourism experiences [48,49,61,62], but until now
they have not been associated with the escapist experi-
ence dimension. We argue that interaction with win-
ery staff is an escapist experience because it meets both
of the criteria set forth by Pine and Gilmore [1]: 1) it is
active in nature, i.e. the visitor has the opportunity to
directly affect it, and 2) it has an immersive character,
realized by creating a connection with the place. The lat-
ter has also been demonstrated in previous studies [29],
[63], where this connection is of particular importance
for a memorable experience. The opportunity to encoun-
ter the winegrower has also been identified as one of the
major factors for shaping an authentic experience [48].

There are three features of staff behaviour that facil-
itate the escapist dimension — warm and proactive wel-
come, friendly and polite attitude, and passion for their
job. All these were also identified as very important
by Charters et al. [29], who also emphasize the role of
sharing a story or a myth for stronger engagement. In
this study, there were several mentions of storytelling,
mainly related to family narratives and stories connect-

Experience drivers Experience realms

educational

escapist

Figure 2. Links between experience drivers and the four experience
realms.
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ed to special circumstances in the wine-making process,
e.g. a hailstorm that was used as to highlight a special
wine edition.

At the same time, the present findings are in stark
contrast with the vast majority of research that focuses
on the relationship between the elements of the tourism
offer. With only a few exceptions [48], in these studies
the staff (or interaction with staff members) is not explic-
itly present and the escapist dimension is almost absent.

The other two experience dimensions that are asso-
ciated with winery staff are the educational and enter-
tainment, but they are much less represented. In terms
of the educational experience, it is important not only
to share detailed information about the wines, but also
about the culture and history of the entire region.

The second most important driver of memora-
ble experiences is wine. Similar to previous studies
[36,46,64], it is mainly connected with the aesthetic
dimension, expressed through appreciation of its quali-
ties, special / local character, and is strengthened by the
presence of international awards. The latter may be asso-
ciated with the notion of cool authentication, introduced
by Cohen and Cohen [65], which denotes a process
through which the authenticity of a tourist attraction
(in this case the quality of wine) is confirmed through
an external authority, rather than by the people involved
in the process or phenomenon (in this case the visitors
tasting the wines). The aesthetic dimension of wine con-
sumptions seems to be neglected in scientific research so
far, although it was registered as early as 2005 in a study
by Charters [66], where results indicate that consumers
recognize certain parallels between the enjoyment of
wine and the appreciation of artistic expressions. These
commonalities encompass the shared pleasure derived
from both experiences, the interconnected influence of
sensory, emotional, and cognitive responses, the empha-
sis on evaluative processes, and the subjective nature of
personal preferences. The purely hedonic dimension of
wine tasting was also registered, but it was much less
pronounced - only 8% of all cases.

The aesthetic dimension is also related to the win-
ery and the setting. The main feature commented on in
terms of the winery’s aesthetic impact is its modernity
- both in terms of design and facilities. The architec-
ture and appeal of the winery is in a certain sense con-
nected to the setting — after all, it is an integral part of
the general landscape. In previous studies, the aesthetic
dimension has been broadly linked to “consuming the
landscape” [46], enjoying a pleasant environment” [48],
or “contemplating the architecture” [64].

The winery tour and the tasting are the two most
common activities when visiting a wine cellar. Whether

they will facilitate a combination of experience dimen-
sions or not is to a great extent a matter of service design
and delivery. In line with previous research [36,46,64],
these were mostly associated with education, but future
studies (in a different context) could also identify a
greater share of the entertainment dimension.

6. CONCLUSION

The paper proposes a model that builds upon the
existing ones by utilizing consumer feedback to identify
both the drivers of memorable wine tourism experiences
and their potential to deliver each of the four experience
dimensions as identified by Pine and Gilmore [1].

Identifying the sources of the different experi-
ence dimensions is of great value to the wine business,
as it allows to model the experience and ultimately - to
achieve a higher level of customer satisfaction. The pre-
sent findings suggest a pronounced focus on people (win-
ery staff and owners), who are the most powerful driver
of memorable experiences and have the potential to
deliver at least three dimensions: the escapist, the educa-
tional, and entertainment. The quality and authenticity of
wines are of almost equal importance, but are limited to
the aesthetic and hedonic experience dimensions.

The winery tour and the tasting are the stage where
the full potential of people and wines can be utilized. In
the present case, their design has led to mainly educa-
tional and to a lesser extent entertainment experiences,
which speaks of unused opportunities. Increasing the
entertainment aspect and combining it with adequately
presented information about the winery, the local wines
and the region as a whole would lead to the so-called
edutainment, and ultimately, to a more complex and
memorable tourist experience. Previous studies have
identified the following activities as potential drivers for
entertainment experiences: wine events [4,43,44], con-
certs [36,46], wine blending [36,46], tasting in vineyards
[43], museum and heritage site visits [36,46], farm and
food demonstrations [36,46]. The purely visual aspect of
aesthetics is delivered through the setting and the win-
ery design and delivery. Features that are highly val-
ued by visitors include preserved natural beauty of the
region, vineyard landscapes, attractive winery architec-
ture and modern, well-maintained facilities.

The main theoretical implication of this study is
related to the new model of the relationship between the
architectural elements and the dimensions of the wine
tourism experience. In most studies so far, the poten-
tial of the visitor-staff interaction to deliver an escapist
experience was largely neglected. From a practical point
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of view, the findings can offer guidance to wineries, and
related businesses on how to enhance the overall visi-
tor experience by designing wine tourism products that
deliver the sweet spot of customer experience — a combi-
nation of all four experience dimensions.

The study has been focused on a single case — a
family-owned winery in Bulgaria, in order to showcase
the specifics of a particular context, which however
also means the findings may not be fully applicable
to other contexts. Future research is needed to iden-
tify context-specific differences referring to different
types of wineries or wine regions. This would help to
establish whether the drivers of memorable experienc-
es have the same influence in different settings and if
they are related to the same experience dimensions. It
would also be interesting to identify the manifestation
of experience drivers and their relation to the 4Es for
different visitor segments.
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Abstract. In the last decade, the rapid development of technology has increased the
importance of the digital presence of service providers in wine tourism. The use of
new digital technologies can help wine regions and service providers to improve the
visitor experience and enhance the destination image. The purpose of this paper is to
investigate the role of digital content marketing (DCM) in wine tourism and explore
the importance of its dimensions on wine tourists’ perceived image, satisfaction and
behavioural intentions. The paper is based on desk and field research. An analysis
of previous research was conducted and a survey was formed based on the previous
research. The empirical study was conducted with a sample of 241 Croatian respond-
ents, who have visited wine cellars and wine events in Istria in the last 5 years. Hypoth-
esis testing was conducted using partial least squares structural equation modelling
(PLS-SEM). The research results showed that usefulness, entertainment and quality of
digital content had a statistically significant influence on perceived image, while enter-
tainment and quality of digital content were significant predictors of overall satisfac-
tion of wine tourists. Furthermore, a positive influence of perceived image and overall
satisfaction with digital content on intention to continue using it was found. The study
contributes to the understanding of wine tourists’ behaviour in the digital environment
and leads to implications that can be used for the development of digital marketing
strategies to improve the wine tourism offer and to better respond to the contemporary
demands of wine tourists.

Keywords: digital content marketing, perceived image, satisfaction, continued usage
intention, wine tourism.

1. INTRODUCTION

The rapid development of digital technology, as well as rapidly growing
competition, means that wine destinations are facing ever-increasing chal-
lenges to attract new visitors, but also to retain existing ones. To reach their
target audience, service providers should develop and promote wine tourism
and look for new ways to enhance the visitor experience [1]. Moreover, it is
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crucial for both science and the wine industry to find
out which factors influence wine tourists™ satisfaction
and their behavioural intentions [2]. Developing high-
quality digital content that integrates physical, cultural
and natural resources is now a strategic priority for wine
service providers and wine destinations.

Wine tourism has become an important area of
tourism in many countries around the world, associ-
ated with an eventful trip and providing an additional
motivation to travel. Research shows that visiting wine
destinations (especially wineries) leads to an increase in
(direct) wine sales, customer education, and relationship
building with them, providing long-term benefits to all
stakeholders [3,4]. As a subcategory of gastronomic tour-
ism [5], wine tourism refers to “visits to wineries, wine
cellars, wine festivals, and wine exhibitions, where tast-
ing grape wines and experiencing the characteristics of a
wine region are the main motivating factors for visitors”
[3, p-3]. Wine tourism has developed into an important
facet of tourism in many countries around the world,
characterized by a journey enriched with experiential
elements. In scientific discourse, wine tourism is widely
considered a prime area for the development of experi-
ences, due to its association with sensory and hedonic
dimensions [6, 7, 74]. Wine tourism experiences encom-
pass a variety of activities that combine “landscapes,
wines, gastronomy, culture, history, and human rela-
tions” [7] and allow visitors to forge deeper connections
with the culture and heritage of the destination [8]. Due
to its multisensory nature, the wine tourism experience
is different for each tourist [9], as it encompasses not
only wine-related products but also myriad facets of the
winescapes [6]. Moreover, Santos [9, 74] emphasises that
wine experiences are highly memorable experiences as
they stimulate different senses, including the cultural,
entertainment, aesthetic and escapist dimensions of the
winescapes.

Thanks to a climate that favours the cultivation of
vines, the wine industry of the Mediterranean region
has been the most developed in Europe for many years.
One of the most important sectors of agriculture in the
Republic of Croatia is the wine sector [10], the income
of which amounts to 626.00 million US dollars in 2023
and is expected to grow by 2.47 % annually until 2027
[11]. In terms of wine production, Croatia is divided into
coastal and continental wine regions [12], with Istria, a
peninsula in the northern part of the Adriatic Sea, posi-
tioned as the leading wine tourism destination [12, 13,
14]. Due to the increasing development of wine tourism
offerings (e.g., wine cellars, wine routes, wine events,
etc.), wine tourism has great potential for branding Cro-
atia on the tourism market [15]. In the last decade, the
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number of wine tourists in the world has increased sig-
nificantly [16]. Since visitors to wine regions are mostly
domestic tourists, proximity to their place of residence
has been identified as the crucial element for the pros-
perity of wine tourism [17]. In Croatia, demand growth
is generated mainly by the local population based on
gastro-ecological experiences, with Croatian citizens
most frequently visiting wine routes and 61% of them
buying local wines and 63% buying local food, while
53% of visitors order local wines in restaurants [13].

In recent years, digital content marketing (DCM)
has become the fastest growing content marketing strat-
egy [1]. This is supported by the fact that 90% of mar-
keters actively used content marketing as part of their
overall marketing strategy in 2022, an increase of 20%
compared to 2019 [18]. While the importance of DCM
has been acknowledged in industry sources, academic
evidence remains limited [19]. Most recent research
on DCM has focused on driving customer engage-
ment, trust, and value [20,21,22,23], by emphasizing the
importance of branded content marketing and loyalty
[24,25]. Recent studies have provided valuable insights
into DCM and consumer behaviour in various con-
texts, such as retail [26], financial services [27], busi-
ness-to-business (B2B) contexts [28], and tourism [29,1].
Although the concept of DCM is receiving increasing
attention in academia, there is a lack of empirical stud-
ies in the tourism context [29], especially in determining
the relationship between DCM, perceived image, satis-
faction and behavioural intentions.

This study aims to fill this gap by extending the
existing knowledge to improve the understanding of the
DCM concept and investigate its predictive power on
the behavioural intentions of wine tourists in the Istria
region, a leading wine tourism destination in the Repub-
lic of Croatia. Specifically, this study empirically investi-
gates the influence of the key dimensions of DCM on the
perceived image and satisfaction of wine tourists. It also
examines how tourists’ perceived image and satisfaction
affect their intention to continue using digital content.
It is expected that the findings will be of importance to
the academic community to expand the knowledge of
this current topic in the marketing literature, which may
serve as an appropriate foundation for future research.
In addition, the research findings may be useful in prac-
tice, particularly for wineries, but also for destination
marketers in understanding wine tourists’ satisfaction
with digital content and their continued use of that con-
tent. In designing an innovative wine product in a digi-
tal environment, the study and application of an attrac-
tive content marketing strategy is crucial for both the
academic community and the wine industry.
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2. THEORETICAL FRAMEWORK
2.1. The framework of digital content marketing

Content marketing in the digital environment is
defined as “a strategic marketing approach focused on
creating and distributing valuable, relevant, and consist-
ent content to attract and retain a clearly defined audi-
ence — and, ultimately, to drive profitable customer
action” [30]. DCM focuses on creating and publishing
high-quality content with the goal of increasing brand
awareness [1] and driving consumer engagement [31].
In addition, DCM provides valuable information and/or
entertaining content [25] that is not about selling prod-
ucts, as well as providing personalized services in real
time [32, 19], which enables the building of long-term
relationships [33] and adds value to current and poten-
tial customers [34,24]. Based on the literature, we define
and explain the dimensions of DCM that influence the
perceived image and satisfaction with digital content
services: DC Usefulness, DC Entertainment and DC
Quality.

As an important predictor of information technol-
ogy satisfaction and future behavioural intentions [35],
perceived usefulness can be explained as the extent to
which a technology user believes that using a new tech-
nology will contribute to his or her productivity [36]. Joo
and Sohn [37] state that digital content usefulness refers
to how well and easily users use certain digital content.
In the context of tourism, [38] state that DC useful-
ness can be seen as an anticipated outcome that tourists
expect when searching for information and planning
a trip, and is the main motivation for the adoption of
information technology.

In the context of information and communication
technology, entertainment is described as “the ability of
the medium to meet the audience’s needs for escapism,
distraction, aesthetic enjoyment, or emotional release”
[39, p. 759]. In attracting and retaining customers, it is
especially important to create emotional and engag-
ing experiences, primarily through the provision of
entertaining content [25]. People who come across vari-
ous photos, videos, reviews, and advertising campaigns
can use them to satisfy their entertainment needs [40].
Companies tend to use entertaining content, especially
on social networks, to create an emotional connection
between the content and the audience, which promotes
group identity and affirmation as well as motivation to
share it [1,24].

In e-tourism settings, the fundamental factor for
tourists’ satisfaction is the quality of digital content,
because higher quality of digital information improves
users’ experiences and emotions [41]. In the literature,

information quality is described as “a function of the
value of the output produced by a system as perceived
by the user” [39, p. 758] or “the extent to which consum-
ers perceive that the information content published by a
company on its brand site is of high quality” [42, p. 16].
Information quality often depends on four key attributes
[43]: (1) completeness, which indicates how thoroughly
digital technologies provide all the information needed
for customer service tasks; (2) accuracy, which indicates
the correctness of the information provided by those
technologies; (3) format, which refers to how the infor-
mation is presented; and (4) currency, which refers to
how up-to-date and new the information is.

2.2. Perceived image

Following the Qian et al. [44], who explained the
differences between self-positioned image and per-
ceived image in the hotel industry, this research refers
to perceived image as the perception of digital content
users. According to Wang [45], the perceived image of
a gastronomy blog can help customers form an overall
impression of a location, including a region’s offerings,
the quality of services, and the environment, suggesting
that gastronomy blogs can help readers form an over-
all impression of a gastronomy location. Santos [9] and
Tsai [46] emphasised that memorable tourism experi-
ences can also be related to wine experiences and local
food experiences. Before visiting, tourists use various
sources of information to obtain as many data as pos-
sible and form a perceived image [47], with the Internet
playing an increasingly important role and many tradi-
tional sources of information being used [48]. Because
digital content marketing focuses on communication
and not just on sales [1,49], digital content marketing
allows users to view and rate various images and videos,
learn about specific wine events and exhibitions, learn
about the wine region, traditions, and production meth-
ods, and rate wine promotion topics. Previous research
has included food elements in destination image scales
[50], as well as a variable from forming taste aware-
ness, which has a significant positive influence on con-
sumers’ behavioural intention [45]. Destination websites
directly affect perceived image and create virtual experi-
ences [51]. Therefore, perceived image can be transferred
through real and online food and beverage experiences.

2.3. User satisfaction and behavioural intentions

As a central concept in marketing, satisfaction is
usually considered as an antecedent of behavioural
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intentions [52]. It can represent “the overall customer
attitude toward the service provider” [53, p. 41] or the
customer’s emotional response resulting from the dif-
ference between his or her expectations and perceptions
[54]. User satisfaction is higher when actual experiences
are equal to or better than expected experiences. DCM
has a direct impact on creating more participative and
richer user experiences, which consequently leads to
higher user satisfaction and, more importantly, to refer-
ral of digital content [55,29]. Based on Soltani-Nejad et
al. [56] study, this paper considers user satisfaction as
a cumulative feeling that occurs during the process of
users’ experiences and interactions with wine tourism
digital content.

According to Oliver’s [57] expectation - confirma-
tion theory, if the product or service meets the user’s
expectations, the user’s satisfaction will influence their
intention to continue using it. In predicting users’
future behaviour in the digital environment, intention
to keep using is the most commonly employed meas-
ure of behavioural intention [58]. As the intensity of
the user’s willingness to continuously use a particu-
lar information system [59], this variable is most often
determined by the user’s attitudes [29], perceived qual-
ity and usefulness [35], and perceived enjoyment, i.e.,
entertainment [60]. Moreover, Mathew and Soliman
[29] pointed out that customers’ intentions to use digi-
tal content have a significant impact on their actual
behaviour. Moreover, the importance of continued
intention to use is recognized as a fundamental factor
in the sustainability of websites and the retention of
their users [52].

3. HYPOTHESES DEVELOPMENT
AND MODEL SPECIFICATION

Digital content marketing must match the image
perceived by consumers [61]. The usefulness of digital
content can significantly influence visitors’ perception of
a destination [75,38]. In addition, entertaining elements
of digital content can further enrich the user experi-
ence and positively influence their experience of the
destination [40; 1]. Moreover, Jorge et al. [62] found that
a website’s perceived usefulness has a positive effect on
destination image. Furthermore, Baber and Baber [76]
emphasize that when shaping the destination image via
social media platforms, digital content is a crucial fac-
tor that requires a mix of entertainment, usefulness (i.e.
trending topics), customization and user engagement.
Consistent with Bu et al. [1], who studied digital con-
tent marketing based on usefulness, information, enter-
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tainment, and quality of digital content, we expect digi-
tal content to help visitors develop a new or reinforced
image of a particular wine region. Therefore, we assume
that digital content usefulness and digital content enter-
tainment are positively related to perceived image.
Hence, we posit the following hypotheses (H):

H1: There is a statistically significant and positive rela-
tionship between digital content usefulness and per-
ceived image.
H2: There is a statistically significant and positive rela-
tionship between digital content entertainment and per-
ceived image.

Previous research has shown that digital content
quality positively influences attitudes towards the desti-
nation and travel intentions [77]. Kullada and Kurniad-
jie [41] studied the impact of digital information quality
on destination image and behavioural intentions. The
research results revealed that the quality of digital infor-
mation is a significant predictor of the formation of the
perceived image of a destination and, consequently, the
behavioural intentions of tourists. In addition, Kim et al.
[78] demonstrated that the information quality on social
media, encompassing added value, relevance, complete-
ness, interestingness, and website design, serves as a sig-
nificant predictor of destination image formation. There-
fore, the following hypothesis is proposed:

H3: There is a statistically significant and positive rela-
tionship between digital content quality and perceived
image.

The usefulness of digital content and its qual-
ity are key determinants of behavioral intentions [79].
In a study of a travel review website, Wang and Li [80]
found that perceived usefulness of digital content was a
significant predictor of travelers’ eWOM and purchase
decisions. Assuming that the official website of a desti-
nation management organization has a positive influence
on the decision-making process of potential tourists,
the research results of Chung et al. [35] found that the
usefulness of a website positively influences satisfaction
with the website itself. In addition, Carlson and O’Cass
[63] research proves that when providing a high-quali-
ty content-oriented e-service, satisfaction is influenced
by the quality of the e-service on a company’s website
through four key factors: usefulness, ease of use, enter-
tainment, and complementary relationship. Armutcu et
al. [79], who investigated the usefulness of digital con-
tent in social media, also found that the perception of a
destination’s online content is crucial for tourist satisfac-
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tion. In addition, Ariffin et al. [81] found that perceived
usefulness of digital video content is a significant pre-
dictor of overall satisfaction. Accordingly, the following
hypothesis is proposed:

H4: There is a statistically significant and positive rela-
tionship between digital content usefulness and overall
satisfaction.

In Bu et al. [1] study, digital information and digi-
tal entertainment content were positively related to
social influence, which acted as a moderator between
digital content marketing and electronic word of mouth
(e-WOM). In a study by Majeed et al. [64], the influence
of destination digital content on tourists’ behavioural
intentions and satisfaction was investigated as a mod-
erator between these variables. The study confirmed that
the perception of destination digital content significantly
influences tourists’ satisfaction. In addition, Negash et
al. [39] have demonstrated a direct relationship between
information quality and user satisfaction. The quality of
information is determined by the informativeness and
the entertainment value of the content. Based on the
Uses and Gratifications Theory, Moon and An [82] dis-
covered that the extent to which people find the use of
digital media entertaining and enjoyable significantly
influences tourist satisfaction. This leads to the following
hypothesis:

HS5: There is a statistically significant and positive rela-
tionship between digital content entertainment and
overall satisfaction.

In their study, Chung et al. [35] showed that infor-
mation quality is the most important predictor for con-
firming the quality of a destination website, which has
a direct impact on destination website satisfaction. In
addition, according to the study by Dedeoglu [65], the
information quality of a content significantly affects the
sharing of that content. Kullada and Kurniadjie [41] also
proved that the quality of digital information is signifi-
cantly related to the perception of the destination, which
positively influences tourist satisfaction. Therefore, the
following hypothesis is put forward:

Heé: There is a statistically significant and positive rela-
tionship between digital content quality and overall sat-
isfaction.

According to Wang’s research [45] looking at the
formation of taste consciousness through gastronomic
blogs, perceived image has a significant and positive

influence on intention to taste. Speaking of perceived
image, when gastronomic blogs allow readers to form
a clear and complete picture of a gastronomic place,
they enhance the readers’ intention to visit. Research
by Mohammad Shafiee et al. [66] also confirms that the
positive image of a destination created by social media
has a positive effect on tourists’ satisfaction and behav-
ioural intentions. Tavitiyaman et al. [83] found that the
perceived image of the destination is positively related to
tourists’ behavioral intention. In addition, these authors
demonstrated that the more intensively tourists search
for digital content, the stronger the relationship between
perceived image and behavioral intentions. This leads to
the following hypothesis:

H7: There is a statistically significant and positive rela-
tionship between perceived image and continued usage
intention.

Researchers have reported a relationship between
satisfaction with digital content and the intention to
continue using it [35,81]. According to the findings of
Chung et al. [35], the quality of the website is an impor-
tant factor in website satisfaction. In addition, the
research found that satisfaction with a website encour-
ages potential tourists to use the website continuously.
Ariffin et al. [81] argued that satisfaction is positively
related to consumers’ intention to continue watch-
ing digital video content. They conclude that the most
respondents who are satisfied with watching digital vid-
eo content on social networks intend to continue watch-
ing it. Accordingly, the following hypothesis is put for-
ward:

HS8: There is a statistically significant and positive rela-
tionship between overall satisfaction and continued
usage intention.

HO: There is a statistically significant and positive rela-
tionship between digital content usefulness and contin-
ued usage intention.

H10: There is a statistically significant and positive rela-
tionship between digital content entertainment and con-
tinued usage intention.

H11: There is a statistically significant and positive rela-
tionship between digital content quality and continued
usage intention.

To complement these hypotheses, we propose the
conceptual model in Figure 1.
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Figure 1 The conceptual model. Source: Authors.

4. METHODOLOGY
4.1. Participants and Sampling Procedure

Field research using the survey method was con-
ducted in Istria, Croatia, from April to June 2022 to
investigate how wine tourists perceive the impact of
digital content on image, satisfaction, and continued
usage intention. To answer the research questions, a QR
code of the online structured questionnaire was created
and distributed to different wineries in the Istria region.
Likewise, the QR code linked to the questionnaire was
distributed to the visitors of Vinistra, a wine event held
for over 25 years, where Istrian and international wine-
makers exhibit, evaluate and promote their wines. Given
the lack of a universally agreed upon definition of wine
tourists, this study considers wine tourists “as people
who visited a wine-producing region and/or participated
in a wine festival” [17, p. 9] in the last 5 years. As in the
study by Brown et al. [67], we considered a time span
of 5 years to include respondents who visited this wine
region in the period before and after the COVID-19 pan-
demic. Hall et al. [7] classified the motives of wine tour-
ists as primary and secondary motives. Primary motives
are directly related to the basic product (tasting or buy-
ing wine), while secondary or peripheral motives are
integral to the overall wine experience (e.g., attending
wine events or festivals, sightseeing and learning about
wine, socializing, eating at wineries, rural excursions
and entertainment). Therefore, respondents representing
visitors to wine cellars and wine events are included in
this research, and they were motivated by the aforemen-
tioned reasons.

Overall satisfaction

intention

4.2. Questionnaire

The questionnaire starts with general questions
about their motivation to visit the destination and par-
ticipate in and follow Istrian wine tourism, and then
moves to measuring respondents’ views on digital con-
tent usefulness, digital content entertainment, digital
content quality, perceived image, overall satisfaction,
and continued usage intention. A 5-point Likert scale
was used to assess the level of agreement with the items,
anchored at 1 = strongly disagree and 5 = strongly agree.
The final section contained the sociodemographic data
of the respondents.

Due to the novelty of the study and based on previ-
ous research in similar settings, the design of the meas-
urement instrument was adapted to the needs of this
study. Based on the relevant literature, the constructs of
digital content usefulness, overall satisfaction, and con-
tinued usage intention were adapted according to Chung
et al. [35]. The perception of entertainment offered by
digital content was formulated based on the statements
of Bu et al. [1], while the statements of Dedeoglu [65]
were adopted to measure the digital content quality. The
perceived image of digital content was tested based on
five statements by Wang [45].

4.3. Modelling Framework

According to the Inverse square root method for
estimating minimum sample size [69], assuming a com-
mon power level of 80% and significance level of 5%, the
minimum sample size is 154,51. Exceeding this thresh-
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old, a total of 312 correctly completed questionnaires
were collected. Prior to analysis, all manifest variables
were checked for outliers. Ensuring the validity and reli-
ability of measurement scales prior to hypothesis testing,
71 outliers were identified and eliminated from further
analysis, therefore 241 questionnaires were used for fur-
ther analysis.

Outer model assessment, inner model assessment,
and hypothesis testing were conducted with Smart-
PLS 3.0 using PLS-SEM, which is preferred for analyses
focusing on prediction and theory development [71].

SEM has been continuously adopted by top-tier
journals in marketing and consumer behavior [84], as
it allows for the examination of complex relationships
through comprehensive and simultaneous assessments
of the relationships between constructs. SEM employs
models to represent relationships between observed vari-
ables to quantify whether researchers’ specified hypoth-
eses are supported, enabling researchers to integrate and
confront theory with data in a manner that advances
understanding of complex relationships among con-
structs [85]. Fornell and Larcker [86] argue that SEM is
a valuable method for theory building, well-suited to the
ongoing development of knowledge equally effectively
and efficiently. PLS was used instead of covariance-
based SEM (CB-SEM) because it allows for simultaneous
analysis of interrelationships among multiple latent vari-
ables or analysis of complex models with many manifest
variables and theoretical constructs. Finally, PLS-SEM is
more appropriate in situations where the analysis goal
and emphasis are directed towards explaining variance
or predicting constructs through model forecasting [87].
It is suitable when the aim is to develop theory, predict
structural relationships (rather than strictly confirm
them), and identify key drivers of the model.

Outer model assessment, inner model assessment,
and hypothesis testing were conducted with Smart-
PLS 4.0 using PLS-SEM, which is preferred for analyses
focusing on prediction and theory development [67].

5. RESEARCH RESULTS

A descriptive analysis was conducted to exam-
ine the study’s sampling profile. Of the total number of
respondents, 65.98% are female and 34.02% are male.
The age distribution of most respondents is between 20
and 29 years old (39.83%), followed by the age group
between 30 and 39 years old (29.05%), between 40 and
49 years old (18.67%), and 50 years and older (12.44%).
Most respondents (34.44%) have a college degree, fol-
lowed by those with a graduate degree (30.29%), a high

school degree (28.63%), and a post-graduate degree
(6.64%). The majority (28.63%) had a personal monthly
income between 933 and 1325 EUR, followed by 26,56%
with income between 663 and 932 EUR per month.

Fully 85.89% of the respondents have visited the
wine region of Istria more than once in the last 5 years,
while 14.11% of the respondents were first-time visi-
tors. The largest number of respondents who partici-
pate in Istrian wine tourism is motivated by wine tast-
ing (62.24%). This is followed by visiting wine events/
festivals (32.43%), buying wine (29.71%) and visiting
wine routes (27.42%). Respondents are least motivated
to learn about the production process (11.24%). Most of
the respondents, 65.15%, regularly follow digital content
related to wine tourism in Istria, while 34.85% follow on
an irregular basis.

5.1. Descriptive statistical analysis

Table 1 represents the mean values, standard devia-
tions, coefficients Skewness and Kurtosis for each con-
struct and variable. The calculated coeflicients of Skew-
ness and Kurtosis for the majority of the variables range
from -1 to +1 and are considered acceptable in interpret-
ing the normality of the distribution.

5.2. Measurement model results

Convergent validity, internal consistency and dis-
criminant validity are assessed to evaluate the measure-
ment model [71]. Table 1 shows the items used for each
construct, their code names, external loadings, Cron-
bach’s alpha, composite reliability (CR), and Average
Variance Extracted (AVE). Two indicator variables were
eliminated from further analysis, PIM1 and PIM2.

The results in Table 2 show an excellent level of
internal consistency [72], as all Cronbach’s alpha coef-
ficient values are above 0.8 and range from 0.893 to
0.960. The values of CR are above the acceptable level
of 0.7 [73], and range from 0.771 to 0.860. The results of
the average variance extracted (AVE) exceed the thresh-
old of 0.5 and range from 0.833 to 0.891, indicating that
the constructs explain a high percentage of the variance
in their indicators. Discriminant validity was assessed
using the Heterotrait-Monotrait ratio, HTMT (Table 3).

The HTMT ratio is below the recommended thresh-
old of 0.9, ranging from 0.779 to 0.892, indicating that the
measurement model achieved discriminant validity [68].

Table 4 presents the results of the variance infla-
tion factors (VIF), which indicates that all the values are
below 5, so that no multicollinearity can be detected.
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Table 1. Results of the descriptive statistical analysis.
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Constructs/Variables Code Mean Star.ld?rd Skewness Kurtosis
deviation
Digital content usefulness DCU 3.687 1.112  0.13475 -0.7965
Li:ir; find a lot of interesting information on the digital content of wine tourism in DCUL 3.959 1155 0.824 1235
The mforr.natlon prov1deq by the digital content of wine tourism in Istria is well DCU2 3.606 L061 0032 -0.667
balanced in terms of quality and amount.
T1.1e 1nformat.u:)n proylded by the dlgltal content of wine tourism in Istria is enriched DCU3 3427 1080 0356 -0.418
with the additional links to related sites.
The information provided by the digital content of wine tourism in Istria is very DCU4 3,755 1153 0.103 -0.866
useful to me.
Digital content entertainment DCE 3.465 1.124 -0.405  -1.565
The digital content about wine tourism in Istria is fun. DCE1 3.440 1.118 -0.445  -0.502
The digital content about wine tourism in Istria is exciting. DCE2 3.270 1.073 -0.540  -0.291
The digital content about wine tourism in Istria is attractive. DCE3 3.685 1.181 -0.232  -0.767
Digital content quality DCQ  3.697 1187  0.037  -0.869
The information about wine tourism in Istria provided by digital content is complete. =~ DCQ1 3.373 1.035 -0.302 -0.482
The information about wine tourism in Istria provided by digital content is consistent DCQ2 3.523 1.011 0.139 -0.657
The information about wine tourism in Istria provided by digital content is accurate DCQ3 3.610 1.053 0.020 -0.646
Perceived image PIM 3.656 1.139 -0.094  -0.7544
I think the .d1g1tal .content about wine tourism in Istria enables me to get to know PIMI 3747 1169 0234 -0.953
what the wine region has to offer.
I think tbat the dlgltal content about wine tourism in Istria enables me to understand PIM2 3.568 1176 0281 0682
the quality of services offered by the wine region.
I th1n}< that the digital content about wine tou'rlsm in Istria enables me to get to know PIM3 3.647 1176 0211 0766
the wine environment offered by the wine region.
I think that th? digital Fontent on wine tourism in Istria enables me to objectively PIM4 3722 1094 0.133 0.827
evaluate the wine location.
I think that throu.gh (.ilgltal ?ontent about wine tourism in Istria I can get objective PIMS 3.508 1078 0345 0544
assessments of this wine region.
Overall satisfaction SAT 3.412 1.107 -0.394  -0.405
After using the digital content of wine tourism in Istria I am very satisfied. SAT1 3.610 1.065 -0.162  -0.580
After using the digital content of wine tourism in Istria I am very pleased. SAT2 3.382 1.165 -0.614  -0.369
After using the digital content of wine tourism in Istria I am very delighted. SAT3 3.245 1.090 -0.406  -0.267
Continued usage intention CUI 3.519 1.196 -0.393  -0.6115
I will use the digital content of wine tourism in Istria on a regular basis in the future. =~ CUI1 3.365 1.173 -0.512  -0.432
I will frequently use the digital content of wine tourism in Istria in the future. CUI2 3.448 1.191 -0.505 -0.492
I will continue to use the digital content of wine tourism in Istria. CuI3 3.577 1.186 -0.315  -0.710
I will strongly recommend others to use the digital content of wine tourism in Istria. CUI4 3.685 1.232 -0.243 -0.812

5.2. Structural model results

To evaluate the significance of the path coefficients,
the bootstrapping procedure with 5000 subsamples was
applied. The results of the hypotheses tests are shown in
Table 5.

The results of the structural model show that the
construct Digital content usefulness has a significant
and positive effect on Perceived image (b=0.303; p<0.05).
Hypothesis 4 has not been supported because Digital
content usefulness has a non-significant effect on Over-

all satisfaction (b=0.109; p>0.05). Furthermore, Digi-
tal content entertainment significantly and positively
affects Perceived image (b=0.274; p<0.05), Hypothesis 2,
and Overall satisfaction (b=0.482; p<0.05), Hypothesis
5. Digital content quality has a significant and positive
effect on Perceived image (b=0.367; p<0.05) and Over-
all satisfaction (b=0.324; p<0.05), hence H3 and H6
are supported. Both Perceived image (b=0.213; p<0.05)
and Overall satisfaction (b=0.434; p<0.05) have a posi-
tive and significant effect on Continued usage inten-
tion, supporting the hypotheses H7 and H8. The direct
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Table 2. Outer model evaluation.

Table 3. Heterotrait-Monotrait ratio.

Code constructs/ Outer Cronbach’s CR CR AVE
variables loadings  Alpha (rho_a) (rho_c)
Digital content

usegfulness (DCU) 0.901 0.931 0931 0.771
DCU1 0.906

DCU2 0.889

DCU3 0.847

DCU4 0.869

Digital content

enfertainmem (DCE) 0901 0901 0938 0.834
DCE1 0.909

DCE2 0.923

DCE3 0.908

Digital content

quility (DCQ) 0.893 0.893 0.933 0.860
DCQ1 0.897

DCQ2 0.923

DCQ3 0.903

f;lr;g"ed mage 0.918 0919 0948 0.860
PIM2 0.922

PIM3 0.946

PIM4 0.913

Overall satisfaction

(SAT) 0.893 0.896 0.933 0.824
SAT1 0.901

SAT2 0.918

SAT3 0.904

Continued usage

intention (CUS 0.941 0.942 0.958 0.850
CUI1 0.924

CUI2 0.924

CUI3 0.936

CUI4 0.903

Source: Research results.

effect of Digital content usefulness has a significant and
positive effect on continued usage intention (b=0.254;
p<0.05), while Digital content entertainment has a non-
significant effect on continued usage intention (b=0.076;
p>0.05) as well as Digital content quality on continued
usage intention (b=-0.045; p>0.05).

Using PLS predict, the Q* value compares the pre-
diction errors of the PLS path model against simple
mean predictions. The Q* value for Perceived image is
0.740, Continued usage intention 0.644, while for Over-
all satisfaction 0.704. The Q? values are positive, so the
prediction error of the PLS-SEM results is smaller than
the prediction error of simply using the mean values.
Therefore, the PLS-SEM models offers better predictive
performance [88].

CUI DCE DCQ DCU PIM SAT
CUI
DCE 0.797
DCQ 0.779 0.832
DCU 0.809 0.793 0.866
PIM 0.828 0.841 0.892 0.863
SAT 0.875 0.892 0.854 0.779 0.853

CUI=Continued usage intention; DCE= Digital content entertain-
ment; DCQ= Digital content quality; DCU= Digital content useful-
ness; PIM=Perceived image; SAT=Overall satisfaction.

Source: Research results.

Table 4. Variance inflation factor.

CUI DCE DCQ PIM SAT
CUI
DCE 3.457 2.531 2.531
DCQ 3.834 3.100 3.100
DCU 3.175 2.809
PIM 4.126 2.809
SAT 3.655

CUI=Continued usage intention; DCE= Digital content entertain-
ment; DCQ= Digital content quality; DCU= Digital content useful-
ness; PIM=Perceived image; SAT=Overall satisfaction.

Source: Research results.

6. DISCUSSION AND CONCLUSIONS

The empirical research conducted represents a con-
tribution to the knowledge of digital content marketing
development and, therefore, this study has a scientific
contribution reflected in its theoretical and practical
dimensions. From a theoretical point of view, this paper
represents a contribution in the field of digital market-
ing, especially from the aspect of wine tourism settings.
The practical contribution of this paper can be seen in
the possibility of applying the knowledge derived from
the research in the development of digital marketing
strategies, especially content strategies.

This study examined the influence of DC dimen-
sions on perceived image and overall satisfaction of wine
tourists. It also examined how wine tourists’ perceived
image and satisfaction influence their behavioural inten-
tions. Our results show that DC usefulness, DC enter-
tainment and DC quality have a positive influence on
perceived image. These results are consistent with the
research findings of Kullada and Kurniadjie [41], who
demonstrated that the usefulness and quality of digital
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Table 5. Structural model assessment.
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Relationship b SD T statistics C.onﬁdence p-value Decision
interval
H1 Digital content usefulness? Perceived image 0.303 0.053 5.683 0.201-0.409 0.000 Supported
H2 Digital content entertainment? Perceived image 0.274 0.052 5.294 0.171-0.375 0.000 Supported
H3 Digital content quality? Perceived image 0.367 0.063 5.857 0.238-0.484 0.000 Supported
H4 Digital content usefulness? Overall satisfaction 0.109 0.064 1.693 -0.009-0.240 0.090  Not supported
H5 Digital content entertainment? Overall satisfaction 0.482 0.061 7.837 0.357-0.599 0.000 Supported
H6 Digital content quality? Overall satisfaction 0.324 0.077 4213 0.167-0.468 0.000 Supported
H7 Perceived image? Continued usage intention 0.213 0.086 2.486 0.036-0.369 0.013 Supported
H8 Overall satisfaction? Continued usage intention 0.434 0.079 5.480 0.268-0.577 0.000 Supported
H9 Digital content usefulness? continued usage intention 0.254 0.057 4.440 0.144-0.370 0.000 Supported
H10 Digital content entertainment? continued usage intention ~ 0.076 0.083 0.919 0.357-0.599 0.358  Not supported
H11 Digital content quality? continued usage intention -0.045 0.069 0.647 -0.178-0.091 0.517  Not supported

Source: Research results.

content is a significant predictor of destination image
formation. In addition, the research findings revealed
that DC entertainment and DC quality have a significant
impact on overall satisfaction. The research findings of
Carlson and O’Cass [63] demonstrate that when provid-
ing a high-quality content-driven e-service, satisfaction
is influenced by the quality of the e-service on the com-
pany’s website through one of the key factors — enter-
tainment, ease of use, complimentary relationship and
usefulness of the content. In addition, Chung et al. [35]
confirmed in their research that the quality of informa-
tion has a positive effect on satisfaction with the desti-
nation website itself. In terms of wine tourists’ behav-
ioural intentions, this study confirmed that perceived
image and overall satisfaction have a positive influence
on continued usage intention. According to the research
findings of Wang [45], perceived image had a significant
and positive influence on tourists’ behavioural inten-
tions. In addition, the research of Mohammad Shafiee et
al. [66] confirmed that a positive image of a destination
generated by social media positively influences satisfac-
tion and eWOM intentions. Through research by Chung
et al. [35], it was found that satisfaction with a website
encourages potential tourists to continue using the web-
site. The significant relationship between digital content
usefulness and continued usage intention is noteworthy
for several reasons. Firstly, it suggests that users perceive
digital content as a valuable resource that influences
their intention to continue using a particular platform
or service, which underscores the importance of digital
content in shaping user behaviour and engagement.
Based on the research conducted, recommendations
can be made for marketers involved in providing and cre-
ating digital content related to wine tourism. Indeed, cus-

tomers today voluntarily search for interesting content or
take the initiative to look for information about products
and services through various digital media. Therefore,
marketing managers in wine tourism must understand the
characteristics of marketing content such as dialogue and
communication, storytelling, and encouraging interaction
with tourists. As Santos et al. [76] emphasized, one of the
most important digital tools in the wine tourism is narra-
tive, i.e., storytelling about wine, which can enhance the
wine tourism experience, and boost the reputation and,
consequently, the image of a destination. Digital content
must contain the most effective and up-to-date informa-
tion to meet tourists’ information needs. When creating
content, marketers should also consider the entertainment
aspects of the content. Therefore, this study suggests that
wine tourism service providers should work with market-
ing managers to create and improve the utility aspect of
wine tourism content for their target segments. Marketers
can expect that high-quality information combined with a
usefulness and entertainment factor will increase satisfac-
tion with digital content. In addition, high-quality digital
content allows tourists to get an idea of the wine region
and wine products, which increases the perceived image
when viewing such content. In any case, it should be men-
tioned that it is necessary to stimulate tourists (through
various contests, gamification, VR, AR, etc.) and maintain
their interest so that they continuously follow the digital
content through social networks, various blogs, websites
and the like. Consequently, by designing such content,
tourists can be expected to be more engaged in terms of
continuously using and sharing the content.

In the empirical investigation conducted, some limi-
tations were identified. The first limitation refers to the
sample of the conducted research. The respondents are
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exclusively people from the Republic of Croatia, so the
responses of foreign visitors to Istria were not taken into
account. The reason for this is that the questionnaire
itself was distributed exclusively in Croatian. In addi-
tion, the majority of respondents in the study are female.
The views of men about digital content on wine tour-
ism in Istria have not been sufficiently explored, and it
is likely that their views could significantly change the
conclusions of the study. Therefore, it is recommended
that the survey questionnaire covers respondents in a
wider geographical area and not only in the territory of
Croatia. It is also recommended that the questionnaire
be distributed in such a way that both genders are cov-
ered equally. Comparing difference among sociodemo-
graphic groups or groups with different levels of wine
involvement could enhance the depth of this analysis
and broaden the implications of our findings. In addi-
tion to the above, only the quantitative method was used
in this study; so, for future research it is recommended
to use other methods, especially qualitative ones (e.g.,
focus groups, in-depth interviews).
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Abstract. Direct-to-customer sales provide higher returns, maximising the profitabil-
ity of wine businesses. While recent research has expanded the understanding of the
sales relationship developed during a cellar door experience, individual influences on
this relationship remain under-researched. The current study examines the direct-to-
customer sales relationship co-created with staff during a cellar door experience. The
influence of a participants personality, mood, and emotion on onsite sales and inten-
tion to recommend the experience was captured through an online questionnaire
completed by 136 customers during their cellar door experience. A Bayesian Network
was produced to determine the influence of states and traits on purchase and loyalty
behaviours. Results showed all outcome variables were sensitive to wine-evoked emo-
tions, aroused mood, and neuroticism. Additionally, results show that cellar door staft
make an invaluable contribution to maximising profitability. The developed framework
provides cellar door managers and staff with a valuable guide to create engaging cellar
door experiences which are essential to maximising overall winery profitability.

Keywords: cellar door experience, personality, mood, emotion, word-of-mouth, con-
sumer behaviour, Bayesian, trait and state.

1. INTRODUCTION

Wine industry research is vast and multidisciplinary. Research relevant
to the cellar door experience (CDE) aligns with four main disciplines: tour-
ism, economics, marketing, and consumer neuroscience [1-3], each report-
ing the importance of customer service however, few examine the co-created
experience during the experience, relying instead on post-experience surveys
and interviews. This study was designed to capture participant interactions
with staft while actively co-creating the experience. Results will provide
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insights for developing a CDE framework to assist man-
agement and staff in developing enjoyable CDEs that
maximise wine business profitability.

The impact of lockdowns on direct-to-customer
(DtC) sales at cellar doors during COVID-19 highlighted
the value of the CDE to a winery’s profitability. CEO of
the Margaret River Wine Association Amanda White-
land [4] stated “...the loss of the cellar door DtC sales and
operations for the 10 weeks was substantial. It not only
affected their cash flow but also affected their staff, their
stock turnover, exposure, wine club sign-ups and overall
experience.” Wine businesses relying upon cellar door
sales struggled to remain viable during the pandemic,
as their operations were decimated during travel restric-
tions. However, sales increased by up to 270% for cellar
doors with viable online sales avenues (i.e., an estab-
lished wine club database), and once travel restrictions
eased in some regions [5,6].

Pre-pandemic research on DtC sales via the cel-
lar door, online, and through wine club memberships
reports Australian wineries sell 40-90% via DtC, the
most significant contribution being onsite cellar door
sales with wine club memberships and post-visit sales
due to CDEs increasing these contributions [7]. These
figures support the importance of CDEs, but as Ball
and Stolle [8] ask, what constitutes an excellent CDE?
The efficacy of DtC sales and increasing cellar door
foot traffic is recognised. However, on-site restaurants
and cafes tend to reduce profitability and picturesque
locations perfect for Instagram may result in busloads
of tourists taking photos rather than buying wine [9].
Tourism research has prompted wineries to develop
activities to entice less wine-involved tourists; howev-
er, such an approach risks losing sight of why wineries
make wine. Most wineries make wine to sell for con-
sumption, and tourist entertainment may be a by-prod-
uct but not the product.

Despite early wine tourism research declaring “any
form of segmentation of wine tourists other than the
broadest has little meaning, beyond assisting wine-tour-
ism operators in a specific region” [10] visitors to cellar
doors continued to be segmented with recommendations
for targeted preferences [11] and the needs of Millenni-
als [12]. Yet unless visitors to cellar doors arrive with a
case file or advise staff upon arrival that they are wine-
involved or uninvolved, the research is of little use to
cellar door staft [13]. The need for a positive CDE has
been established, regardless of the market segment into
which the customer falls [14].

Consistently delivering enjoyable CDEs is important
for creating not only sales but also generating positive
word-of-mouth (WOM) marketing [15]. Consumers have
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been shown to trust WOM as it is created independently
of the winery [16] and influences consumer behaviour
concerning brand image and attitude [17]. Research
from the McLaren Vale wine region supports WOM as
an essential marketing tool for convincing people to
visit wineries and wine regions, created by each visi-
tor at every point of contact with the winery, its wine,
and its staff. However, while positive WOM encourages
visitation, negative WOM has a more significant influ-
ence, warning people to stay away [18]. Negative WOM
resulting from poor CDEs risks reducing cellar door foot
traffic and weakening brand image, reinforcing the need
to understand the sales relationship developed between
staff and customers during the CDE.

Exploration of psychological phenomena in cellar
door research has been scarce, with researchers voicing
frustration at the lack of depth [19] and the adoption of
predominantly behavioural paradigms in the experience
literature [20]. Therefore, understanding the importance
of the interactions of individual traits (e.g., personal-
ity), and states (e.g., mood and emotion) during CDEs is
essential.

2. STUDY BACKGROUND
2.1. Personality

Personality is a reliable predictor of future behaviour
as it moderates attention and processing of our environ-
ment and affective states (i.e., mood and emotion), influ-
enced by current experience, against schemas developed
from past experiences. Personality types have differ-
ent needs [21]. For example, extroverts seek stimulating
environments, whereas introverts seek calmer, quieter
environments with fewer stimuli. Therefore, understand-
ing the personality of cellar door visitors should improve
the ability to meet their expectations. Bruwer and Alant
[22] found wine tourists exhibit a range of personality
traits, with consumer behaviour influenced by an infi-
nite mix of extrinsic (i.e., region, CDE) and intrinsic
(i.e., state, trait) motivators. Thus, understanding the
personality of cellar door visitors should improve the
ability to meet their expectations.

Various personality theories and associated inven-
tories have been developed for multidisciplinary use.
Eysenck proposed three factors extroversion-introver-
sion, neuroticism-stability, and psychoticism-superego
[23]. Jung theorised that when evolving toward selthood,
individuals adopt different ways of relating to experi-
ence, resulting in a kaleidoscope of personality facets.
Costa and McCrae [24] provide five higher-order traits
including extroversion, neuroticism, agreeableness, con-
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scientiousness, and openness, with their inventory often
used by social science researchers [25].

Such research found extroversion positively corre-
lates to wine tourists’ spending on wine, frequent winery
visits, engagement with winery activities, and venturing
beyond wine tourism trails [26-28]. Neuroticism and
openness to experience positively correlate with alco-
hol consumption, and wine drinkers tend toward open-
ness to experience and agreeableness [29]. Openness to
experience can indicate high cultural capital and seek-
ing new experiences aligning with wine tourist demo-
graphics of university educated with higher than average
income [28]. These results show the nuanced influence of
personality on individual components of a CDE.

Predisposition to certain mood states can occur,
with neurotics prone to negative mood. However, extro-
verts, predisposed to positive moods, activate mood
repair to recall positive memories and relieve a negative
state [30,31]. A recent study examining how personality
moderates positive emotions elicited by CDEs showed
low neuroticism scores (high scores indicating stress,
worry, and pessimistic worldview) enhanced positive
emotional responses to the wine and experiences [32].
While providing validity of Costa and McCrae’s meas-
ure in applied research, the study did not provide insight
into the interaction of individual traits and states while
creating a sales relationship during a CDE.

2.2. Mood

Moods are consciously accessible affective states on
a positive (e.g., elation) to negative (e.g., desolation) con-
tinuum occurring without a focused reference, forming
slowly through cognitive appraisal of experiences, and
generated internally, independent of an event or exter-
nal stimuli [33]. Mood can be mediated by personality,
is contagious within groups [34], and can influence the
valence and intensity of an evoked emotion. Events pro-
voking a positive emotion can create a positive mood,
resulting in a dynamic mood/experience relationship
where moods influence the perception of environmental
stimuli while forming judgements [35]. Further, as neu-
ral circuits of the olfactory system and neural regions
associated with emotion and mood overlap, odours asso-
ciate with emotions, influencing mood [33]. However,
previous association and preference for odours affect
this influence, and the olfactory habituates background
odour. So, while organic rural or fermentation scents
may overwhelm a new cellar door visitor, they will soon
be habituated and replaced with the aromas of wine.

Mood management theory and the hedonic contin-
gency model posit that consumers are driven toward the

positive end of the continuum, activating mood repair
by eliminating or reducing the intensity to avoid despair
[36]. Affect theory maintains that pleasant atmospheric
cues assist mood repair, moving consumers toward a
more positive mood, further supporting the impor-
tance of winescape and cellar door design [37]. Addi-
tionally, positive moods release dopamine, creating
stronger memories and strengthening brand attachment
[38] and purchase intention [39]. Importantly, a partici-
pant’s mood before tasting the wines has been found to
affect the product-evoked emotion significantly, and the
absence of negative emotion was required to increase a
willingness to spend [40]. Therefore, a consumer’s mood
before the CDE could moderate enjoyment, associ-
ated memories, liking of the wine, purchase, and revisit
intentions.

2.3. Emotion

Emotions are neocortical appraisals of perceptions,
including cognitive, motivational, affective, and expres-
sive components, described through valence (positive/
negative) and arousal (strong/weak) dimensions [33,41].
Generally intense, brief, specific to a stimulus, and
affected by subjective perception, emotive responses can
influence the purchase intentions of consumers [40,42],
and increase consumer loyalty through enjoyable CDE
[43]. Enjoyable CDEs increase the release of dopamine,
which strengthens memories [44], leading to revisitation
and an enduring loyal customer [20].

An infinite number of emotions exist [45], and
componential emotion theory holds emotions as more
than ‘labels’ to explain facial expressions communicat-
ing social judgements among a group [41]. Emotions are
cognitive actions of processing and appraisal influenc-
ing behaviour, stimulating a response (i.e., approach),
or inhibiting a response (i.e., retreat). Componential
emotion theory was used to understand the influence
of wine-evoked and experience-evoked emotion on the
purchase intention or actual purchase of an exclusive
wine [42], finding a significant influence of wine-evoked
positive emotion on the intention to purchase. However,
the study did not assess the emotional influence of an
experience with wine as part of the experience. Partici-
pants were given an exclusive wine post-tour, creating
two experiences: the tour and an exclusive wine. There-
fore, this study may have only confirmed that a positive
emotional response to exclusivity influences the inten-
tion to purchase.

The context of consumption can influence product-
evoked emotions. A study of consumers of Australian
shiraz in three different locations (laboratory, home, and
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restaurant) showed stronger positive emotions, in the
complete absence of negative emotions, increased will-
ingness to pay higher prices for the exact wine in the
restaurant context, regardless of the subjective value of
liking [40]. A more recent study found that although
tasting context did not influence on the liking of a cab-
ernet sauvignon wine, emotional responses were influ-
enced by context [46].

2.3. Hypotheses

Acknowledging the importance of understanding
individual influences which contribute to the co-created
CDE, the current study examined the influence of indi-
vidual traits on actual purchases and WOM using data
collected via a questionnaire completed during the CDE,
testing the following hypotheses:

HI: State measures will have a greater influence than
trait measures over outcome variables.

H2: Personality traits of neuroticism and openness to
experience, and positive mood but negative emotion,
will influence total spending.

H3: Personality traits of neuroticism and openness to
experience, and negative emotion will influence the
number of bottles purchased.

H4: Personality traits of agreeableness and extroversion
and positive mood state will influence intention to rec-
ommend.

H5: Personality traits of extroversion, openness to expe-
rience, agreeableness, and a positive mood state will
influence the judgement of CDE quality.

3. MATERIAL, METHODS AND DATA
3.1. Ethics

Based on the guidelines in the National State-
ment on Ethical Conduct in Human Research (Source:
National Health and Medical Research Council), a uni-
versity Human Research Ethics Committee granted eth-
ics approval for the project on 2"¢ December 2020 (pro-
tocol number H20350).

3.2. Participants and method

The cellar door survey was completed during the
participant’s cellar door experience. Surveys were
accessed via a QR code in a laminated poster supplied
to each cellar door. The survey contained the participant
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information statement, and the agreement to continue
the survey was considered informed consent. Data was
collected between May 2021 and November 2022 with
136 surveys for analysis. Participants included custom-
ers enjoying CDEs in various wine regions of Australia,
including Canberra District, Hunter Valley, Shoalhaven,
Coal River Valley, Tamar Valley, Clare Valley, Barossa
Valley, and Coonawarra. Customers were approached by
the researcher when on-site, invited to participate by the
staff member conducting the tasting, or by self-selecting
via the QR code on the display poster. Participation was
voluntary, with an entry in a draw to win wine provided
as a participation incentive.

3.3. Measures

The survey contained questions on demographics,
wine purchasing habits, frequency of visiting cellar doors,
wine neophobia (openness to experience new wine; [48]),
expectations and evaluations of wine quality and experi-
ence, intentions to recommend, revisit, and purchase, as
well as measures of personality [49]), mood [50] and emo-
tions evoked by the wine tasted for customers [40].

4. DATA ANALYSIS

A Bayesian Network (BN) is a graphical represen-
tation of the joint probability distribution for all vari-
ables. Each is represented by a node with a dependency
relationship between associated variables represented by
a link [51,52]. This graphical representation is the quali-
tative component, which specifies the network structure
and relies on dependence and independence statements
among a set of random variables, their informational
precedence, and their preference relationships. Relation-
ships for the current study are outlined in a concept
model developed by the lead researcher (see Figure 1),
with dependent and independent variables connected by
the expected direction of influence on and between vari-
ables based on prior knowledge. For example, as Dan-
ner et al. [40] found that the absence of negative emo-
tion increases a willingness to pay for wine, emotion is
expected to influence purchase intentions. Bayes’ Theo-
rem allows for mathematical assessments of the effects
of different variables to be made in both directions. BNs
compute both likely effects given specific values and
likely causes of observed events. This quantitative com-
ponent determines the conditional probability or evalu-
ates the parameters of the BN and quantifies the strength
of dependence relationships by applying probability and
preference relations using utility theory [52]. Utility
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Figure 1. Concept model for lines of influence of the customer cellar door experience survey.

theory maintains individuals consistently rank choices
dependent on preferences. Therefore decision outcomes
rely on the value or utility to the individual. As such,
BNs quantify local dependency relationships between a
variable and its parent variables through links; then, all
local dependency relationships are integrated based on
the probability chain rule so that joint distribution of
interrelationships of all variables can be determined [52].

Netica (Norsys Software Corp., 2021a) was used to
create the BN in Figure 2. Clean datasets were denoted
parent or child nodes with links depending on the rela-
tionship determined by the lead researcher as per the
concept map in Figure 1. One of the benefits of creating
a BN is being able to determine the influence of specific
nodes on outcome variables [53, 54], allowing a deep-
er examination of influences on purchase and loyalty
behaviour in the current study.

5. RESULTS

A total of 136 complete questionnaires were ana-
lysed. The joint distribution calculations for all varia-

bles contained within the network (see Figure 2) means
any variable may be appointed an outcome variable,
allowing inferential analysis to be completed for each
level (i.e., 3 to 6 bottles, 100 to 200AUD, very likely) of
different outcomes (i.e., bottles purchase, total spend,
recommendation respectively) for each category (e.g.,
score range 22 to 30) of independent variables (e.g.,
Arousal-Calm). Please note the current study is part of
a bigger study, with all variables from the cellar door
survey included in the Bayesian Network. As such, only
part of the whole network is discussed in the current
article. One advantage of adopting Bayesian analysis
is the ability to make specific observations of isolated
nodes within the network [53,54]. As this article focus-
es on customer trait and state influences on the CDE,
only the results for those variables are reported here.
The strength of influence expressed as a percentage for
each outcome variable is referred to as the ‘Sensitivity
to findings’ in the Netica software. These percentage
influences for each outcome variable decided for the
current article are shown in Table 1 and then addressed
individually.
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Figure 2. Cellar door experience customer survey Bayesian Network diagram.

Table 1. Sensitivity to findings for outcome variables of trait and state measures.

' Outcome variables.

Variable Total spend Bottle no. purchased CDE quality Recommend CDE ~ Recommend Winery
Personality

Openness to experience 1.70 4.00 6.46 10.30 8.24
Conscientiousness 0.54 1.41 6.34 9.79 9.71
Extroversion 2.00 4.34 4.76 7.58 5.29
Agreeableness 3.84 7.07 6.56 7.68 5.73
Neuroticism 4.12 8.24 7.11 12.90 13.50

Mood

Arousal-Calm 8.49 12.20 8.94 8.73 7.44
Negative-Relaxed 2.56 1.59 4.54 9.66 12.90
Pleasant-Unpleasant 1.61 3.09 3.51 9.17 7.75
Positive-Tired 2.65 5.20 7.11 8.16 6.20

Wine evoked emotion

Emotion - mean 2.82 5.59 17.00 13.50 10.30
Negative - mean 4.61 8.92 8.70 12.40 9.84
Positive - mean 3.76 8.21 12.80 12.50 9.23

5.1. Total spend Higher average scores of arousal-calm mood state

were associated with increased spending, meaning that

This outcome variable was most sensitive to the  participants who were feeling energetic and engaged with
arousal-calm mood state, followed by a negative mood  the CDE spent more on their purchases (see Table 2).

state, personality traits of neuroticism and agreeable- Whilst the next four variables are included in the

ness, and a positive mood state. inferential analysis of variables to which total spend
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Table 2. Sensitivity of findings for “Total spend’ outcome variable.

Arousal-Calm Mood ~ Negative Emotion

Neuroticism (4.12%) Agreeableness (3.84%)

Positive Emotion

Total spend AUD (8.49%) (4.61%) (3.76%)
M 133p¢ 150 Range (22-47) Range (1-25) i}“zgf élf’é’ ?) %&“f; 2(13'54? Range (11-54)
M337 %46 MI1+42 CEO cE M375+89
0-20 33.1 116 22 36.4 36.5
20-50 35.4 10.1 23.0 34.8 39.2
50-100 33.0 10.7 226 35.0 36.8
100-200 342 10.6 20.1 35.0 38.6
200-380 355 10.0 23.1 34.8 395
380-500 35.6 12.1 217 354 384
500-750 36.8 12.2 18.4 32.8 414

shows sensitivity, their sensitivity is half that of arousal-
calm. Higher than mean scores for negative and positive
emotion were associated with increased spending, mean-
ing participants able to associate an emotional response
to the wine were more likely to purchase more. However,
a lack of negative wine evoked emotion (i.e., lowest nega-
tive scores and highest positive scores, which resulted in
a lower than mean emotion score) did not indicate the
highest total spend, as the highest total spend category
was associated with higher than mean scores for both
negative and positive emotion scores. Therefore, partici-
pants spend more when a range of emotions, both posi-
tive and negative, are aroused by the wine being tasted.

Regarding personality trait measures, scores in the
lowest (10-15) and highest (25-35) categories of neu-
roticism were associated with lower-than-average total
spend. Scores in the lowest (19-31) category of agreeable-
ness were associated with the highest total spend of all
agreeableness categories. Meaning participants who had
the highest total spend were not necessarily displaying
behavioural cues we usually associate with enjoyment
(i.e., smiling).

5.2. Bottle number purchased

The number of bottles purchased was most sensi-
tive to the arousal-calm mood measure, showing greater
sensitivity to arousal-calm than the total spend variable.
Of note is that bottles purchased has greater sensitivity
to negative and positive wine evoked emotion than total
spend (see Table 1).

Wine evoked emotions, and neuroticism showed
similar sensitivity (see Table 3). Higher-than-mean
scores of positive emotion were associated with higher-
than-mean bottle number purchases but lower-than-
mean for negative emotion, except for the highest num-
ber of bottles purchased. Therefore, the lower levels of

negative wine evoked emotions result in higher-than-
mean bottle number purchases.

Regarding neuroticism, the highest means were
associated with lower-than-mean bottle purchases, but
the lowest mean was associated with zero bottle pur-
chases.

5.3. Cellar door experience quality

Ratings of experience quality, (measured on a
5-point Likert scale where 1 was awful and 5 was excel-
lent) ranged from ok to excellent. CDE quality was most
sensitive to wine evoked emotions. Meaning, emotional
responses to the wines tasted had greater influence over
the self-rated experience quality than mood or person-
ality. Also, positive wine evoked emotions had a greater
influence than negative emotions, meaning wines that
evoked happiness for example had a greater influence
over participants’ rating of their experience than wines
that evoked loneliness.

Arousal-calm was the most influential of the mood
measures with higher-than-mean scores associated with
an excellent rating. Neuroticism was the most influential
personality trait with higher-than-mean scores associ-
ated with the lowest evaluation given by participants.

5.4. Intention to recommend experience

Intention to recommend (WOM) the CDE was most
sensitive to wine-evoked emotions and the personality
traits of Neuroticism and Openness. Higher-than-mean
wine evoked emotions were associated with strong posi-
tive WOM. Lower-than-mean scores for neuroticism were
associated with strong positive WOM. Higher-than-mean
scores for positive but lower-than-mean scores for nega-
tive emotions were associated with strong positive WOM.
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Table 3. Sensitivity of findings for ‘Bottle no purchased’ outcome variable.

Number of bottles Arousal-Calm Mood (12.2%) Negative Emotion (8.92%) Neuroticism (8.24%) Positive Emotion (8.21%)

R}”;g;sii 5 Range (22-47) M 33.7 + 4.6  Range (1-25) M 11 + 4.2 Range (10-35) M 21.8 + 6.1 Range (11-54) M 37.5 + 8.9
0 31.0 113 11.9 334
1 33.1 10.7 21.9 36.6
2 32.0 11.2 22.7 37.8
3 33.6 10.7 233 38.0
3-6 34.0 10.7 22.1 34.8
6-8 359 10.0 18.9 40.9
8-14 35.9 12.7 195 39.5

Table 4. Sensitivity of findings for ‘Experience quality’ outcome variable.

Arousal-Calm Mood

Emotion Mean (17%) Positive Emotion (12.8%) (8.94%)
. 0

. Negative Emotion (8.7%) Neuroticism (7.11%)
Experience

. Range (12-92) Range (11-54) Range (1-25) Range (10-35)

Quality Range (22-47)
M704+16 M 37.5+89 M33.7 + 4.6 MI11+42 M218+6.1

Excellent (72.0%) 72.5 39.1 34.2 10.9 22.0
Good (23.5%) 67.5 344 323 115 212
OK (4.42%) 52.6 27.0 32.6 9.59 22.7
Table 5. Sensitivity of findings for Recommend CDE’ outcome variable.
Intention to Emotion Mean (13.5%) Neuroticism (12.9%) Positive Emotion (12.5%) Negative Emotion (12.4%) Openness (10.3%)
recommend cellar Range (12-92) Range (10-35) Range (11-54) Range (1-25) Range (19-47)
door experience M704+16 M21.86.1 M 37.5+89 M11+42 M 36 £5.5
Very likely (62.2%) 73.4 21.7 39.1 10.3 36.1
Likely (29.9%) 68.7 21.4 35.8 12.1 36.3
Maybe (4.12%) 52.9 24.7 322 14.8 35.0
Unlikely (1.29%) 62.0 25.0 32.4 11.7 31.8
Very unlikely (1.29%) 47.6 22.7 26.3 8.1 36.6
Higher-than-mean scores for openness to experience This means participants who scored higher on the

were associated with strong positive and strong negative  neuroticism trait, were in a more negative mood state

WOM. Meaning while strong positively valenced emo- and had lower emotional responses to the wine tasted

tional responses to the wine were associated with positive ~ were least likely to engage in positive WOM for the win-

WOM, participants who were open to new experiences  ery as a whole.

with a thirst for knowledge were sensitive to poor experi- Of special note is that the personality trait of con-

ences increasing the possibility of negative WOM. scientiousness imparts greater influence on intention to
recommend both the CDE (9.79%) and the winery as a

whole (9.71%) than on total spend (0.54%).
5.5. Intention to recommend winery

Intention to reCf)r.nmend (WOM) tl.le wir.lery as a 6. CONCLUSIONS
whole was most sensitive to the personality trait of neu-
roticism, negative-relaxed mood, and wine evoked emo-

Adopting a Bayesian network (BN) model the cur-
tion (see Table 6).

rent study explored the complex cellar door sales rela-



Influence of customer trait and state during the cellar door experience on sales and word-of-mouth intention

57

Table 6. Sensitivity of findings for ‘Recommend winery’ outcome variable.

Neuroticism (13.5%)
Range (10-35) M 21.8 6.1

Intention to recommend
winery as a whole

Negative-Relaxed Mood (12.9%)
Range (19-47) M 36 + 5.5

Emotion Mean (10.3%)
Range (12-92) M 70.4 + 16

Very likely (63.0%) 21.3
Likely (28.5%) 21.8
Maybe (7.17%) 25.0
Unlikely (1.29%) 28.8

36.4 72.6
35.1 70.4
36.2 53.7
37.4 57.1

Table 7. Summary of findings for each hypothesis.

Hypothesis

Finding

State measures will have a greater influence than trait measures over
outcome variables.

Personality traits of neuroticism and openness to experience, positive
mood but negative emotion will influence total spend.

Personality traits of neuroticism and openness to experience and
negative emotion will influence number of bottles purchased.

Personality traits of agreeableness and extroversion and positive
mood state will influence intention to recommend.

Personality traits of extroversion, openness to experience, and
agreeableness and a positive mood state will influence the judgement
of CDE quality.

Supported for all outcome variables except the intention to
recommend the winery as a whole.

Minimal influence of openness to experience, however, neuroticism
was the most influential trait.

An absence of negative wine evoked emotion associated with higher
bottle number purchases. While higher neuroticism means associated
with lower bottle purchases, lowest mean associated with zero bottle
purchase.

Support only found for positive mood state. Neuroticism and
openness to experience held greater influence than other traits.

Support only found for positive mood state.

tionship co-created by staff and customers. The BN pro-
vided a mathematically coherent chart of influence and
association for all independent and outcome variables.
Thus answering hypotheses and informing the frame-
work developed for CDEs (see Figure 3). Support for
each hypothesis is outlined in Table 7.

Answering the call for research to explore psycho-
logical and consumer behaviour elements of the CDE,
and these valuable findings regarding psychological
traits and state inform the development of a framework
(see Figure 3) for the interaction of customers and staff
during a CDE, which when implemented will improve
CDE:s for all visitors regardless of wine involvement or
which market segment they occupy.

Results show that customer state, rather than trait, is
more influential, which is encouraging for staff as while
traits tend to be constant across the lifespan, states are
transient and can be changed [33]. Mood management
theory and the hedonic contingency model maintain
customers want to be at the positive end of the mood
continuum [36]. Therefore, staff can use a CDE to move
a customer’s mood toward arousal through positive
engagement with a happy smile and friendly gesture
inviting any new arrivals to join them in the cellar door,
creating a positive environment, moving the customer’s

mood state toward aroused and engaged which is more
conducive to purchasing. Recent research has shown that
staff hold customers’ visual attention throughout the
CDE [55], providing opportunities to utilise this focus
beyond the greeting upon arrival.

Wine-evoked emotion was the most influential state
or trait variable on experience quality rating and inten-
tion to recommend the experience. Further, the influence
of wine-evoked emotion on all outcome variables empha-
sises the importance of wine being the focus of the cellar
door. Staff should be able to provide more information
than that which has been written for the tasting notes
if required, emphasising the importance of increased
investment in training and education for cellar door staft.

There are a few critical ways in which personality
traits do influence the profitability of a CDE. Neuroti-
cism has been associated with wine consumption [29].
The current study has shown neuroticism to be the more
influential trait during a CDE, adding credence to wine
being the focus for customers. Although slightly low-
er-than-mean levels were associated with higher total
spending, the lowest levels were associated with no pur-
chases. Customers with a higher neuroticism trait tend
to overthink a situation and are prone to stress. There-
fore, staff should provide a person-focused welcome
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and tailor an experience to their customers. Openness
to experience, also associated with wine consumption,
was shown to be influential in the recommendation of
the CDE and should be considered when developing a
CDE seizing the opportunity to create positive WOM.
Openness is often associated with creativity, intelli-
gence, curiosity, and information-seeking behaviour. It
is therefore essential to utilise the CDEs as an opportu-
nity to educate both customers and staff. Invite custom-
ers to engage with the wine and winery, not through
gimmicks, tea towels, or branded champagne stoppers,
but through knowledge communicated by educated and
engaging staff. Therefore, training and education become
essential investments that create staff who can provide
engaging CDEs [13]. Such education takes many forms
and moves past purely technical aspects of wine produc-
tion; for example, Rebecca Duffy is establishing a senso-
ry garden at Holm Oak in Tasmania [56] allowing cus-
tomers to experience the aromas found in their wines.
Importantly extroversion, a personality trait asso-
ciated with wine tourists [26], has very little influence
on purchases or intentions to recommend. Therefore, a
more detailed understanding of CDE sales relationships
co-created by staff with customers should be developed,
with wine firmly centred as the product, rather than
relying too heavily on tourism research. The CDE is the
opportunity to develop a sales relationship [15], creat-
ing brand attachment resulting in enduring custom-
ers rather than an arena to conduct a tourism experi-
ence. Additionally, while the quality of the experience
is paramount, the wine must be the focus. Participants
who were more engaged and wine-focused were shown
to spend more. Hence, an inference can be made from

Customerts not tourists
Open to learning

Engaged, wine-focused customers purchase

Cohesive regional approach Wine
Regional knowledge essential Tourism

Enhances educational value of experience

Figure 3. Cellar door experience framework.

Management

Genevieve dAment, Tahmid Nayeem, Anthony J. Saliba

these results that wine-focused customers visit cellar
doors to engage with cellar door staff. Whilst they enjoy
the experience, their focus is wine, not entertainment.

The current study focused on a small section of
a larger project as it allows a depth of understanding
missed when addressing every complexity of the cellar
door experience contained in the BN. Therefore, this dis-
cussion and the developed model are limited to provid-
ing a detailed understanding of the nuanced influence
of these variables. While research has rightly called for
a deeper understanding of the influence of personality,
this study has only found a weak influence of customer
traits on purchase and loyalty behaviours. It is, howev-
er, still important to consider the influence of traits and
recognise their impact on delivering compelling cellar
door experiences.

6.1. Managerial contributions

The framework in Figure 3 shows the CDE created
with wine at its centre and recognises the importance
of education and training flowing through all levels,
including wine tourism.

Management should ensure two components of
the cellar door experience: First, train and educate staff
so they can provide wine-focused information relevant
to their wines and their winery. A global knowledge of
wine is only useful if staff can apply their knowledge to
the winery and wine they are selling. Therefore, cellar
door staff need not be sommeliers but open to learning
and talking about the wines they sell. Education provides
staff with the confidence required to engage customers in

Engage customer with wine and winery
Opportunity to educate customers
Actively listen to customer needs

Do not just recite tasting notes

Provide education and training

Ensure happy and safe work environment
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conversation about the wines they are pouring and sell-
ing, but they also to actively listen to the customer [13]
to determine customer needs. Enabling the staff to pitch
the conversation to the customer’s level of wine involve-
ment, providing relevant wine knowledge, as an engaged
and wine-focused customer spends more. Customers
are open to learning and more likely to provide positive
WOM where these needs are met. Taking the opportuni-
ty to engage novice wine consumers increases their wine
knowledge and ignites in them the passion that pow-
ers the wine industry [5], transforming the novice into
engaged wine-focused, enduring customers [15].

Second, management needs to provide a pleas-
ant and safe working environment to provide the best
opportunity for staff to be friendly and engaging so they
can move a customer toward a positive and engaged
mood. Keeping the customer happy and engaged is the
objective. It is important to acknowledge that cellar
door customers are not tourists. Wineries make wine to
sell, not to entertain tourists. An engaging, educational,
wine-focused CDE will provide sales and positive word-
of-mouth while entertaining the odd tourist, all of which
further contribute to the profitability of the cellar door
and winery. Still, customers are there to buy wine rather
than observe.

These findings do not diminish the importance of
wine tourism, which is essential to promote at a regional
level, and regional knowledge is essential for improving
the educational value of a CDE. Therefore, wine tour-
ism is included in the framework but deliberately placed
behind the CDE. Wine tourism provides the means to
refer to other wineries, recommend accommodation and
restaurants and incorporate the surprise and delight of
divulging local preferences. Such regional knowledge
is important to keep the customer engaged and hap-
py. However, a cohesive approach to wine tourism at a
regional level is essential, working in tandem with all
tourism providers to establish an ever-improving offer-
ing for all visitors. Each winery’s CDE however must
remain first and foremost about their own wine, and
visitors to their winery approached as customers, there
to be engaged, learn, and buy wine rather than simply
spectate.
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Abstract. The multiplicity of factors involved in the innovation process makes its
measurement and evaluation a complex endeavor. In this study we propose a new
approach to measure and decompose the efficiency of national innovation systems
in the wine industry considering the relationship between the innovation environ-
ment and economic performance. The analysis applies the data envelopment analy-
sis approach to quantify the relative efficiency of each national system using a set of
four indicators to describe the innovative environment in the wine industry as model
inputs, and an index of international market performance as output. The results dem-
onstrate a clear perspective of the innovation process within the wine industry, iden-
tifying the systems that efficiently use the available resources and those that encoun-
ter difficulties in translating innovation into economic performance. The proposed
approach also captures the dynamics of the international innovation landscape in
the wine industry, providing potential country-level strategies and opportunities to
increase innovation systems’ efficiency.

Keywords: efficiency, DEA, wine industry, innovative performance.

1. INTRODUCTION

Innovation is a multifaceted concept that encompasses numerous spheres
of technological, economic, and social activity, from research and develop-
ment (R&D) to public and private investments, from production to applica-
tion and commercialization of new goods or services, representing a crucial
driver of economic change [1,2]. A key approach for understanding the inno-
vation process is to chart the progression of perceptions of innovation over
the past two decades. In the past, understanding the innovation process was
centered on R&D-based product technology innovation for economists and
policymakers. Such innovation was conducted by a highly educated work-
force in R&D-intensive firms, and the processes leading to such innovation
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was conceptually perceived as being closed, internal, and
localized. Technological breakthroughs were deemed to
be radical and disruptive and at the global frontier of
knowledge [3]. Today, the ability to innovate is increas-
ingly considered to be related to the capability to lever-
age new technological combinations, encompassing the
concept of incremental innovation [4]. Therefore, com-
prehending how innovation evolves and the impact that
incremental forms of innovation can have on economic
development are key aspects for understanding and
guiding innovation processes [5].

The wine industry can serve as an example of how
the agri-food sector’s innovation landscape has shifted
in recent decades, with the growth of the international
wine trade due to market liberalization, the emergence
of new players, and changes in consumer behavior [6],
[7]. Armed with new technological capabilities, emerg-
ing producers have challenged the innovative frontier by
creating new technologies, organizational structures, and
markets [8]. The success of new entrants in eroding the
market share of traditional producers is primarily attrib-
utable to ongoing experimentation, development, and
innovation [9]. In response, traditional producers have
increased R&D efforts, resulting in improved product
quality, branding, diversification, and conferring higher
unit values to innovative production systems with barri-
ers to entry and high local value added [10]. Consequent-
ly, wine has been transformed from a processed agricul-
tural product into a highly diversified and innovative
product undergoing a decommodification process [11].

Compared with other sectors, measuring innovation
in the wine industry poses a greater challenge due to
its distinctive characteristics, such as a high concentra-
tion of small and medium-sized enterprises [12], family
ownership [13], dependence on a specific local terroir for
wine production [14,15], tradition-oriented operations
[16], fragmented business and knowledge networks [17],
and reliance on tacit information [18,19]. A significant
challenge for measuring innovation in the wine industry
is identifying metrics to accurately reflect its complexity
and multidimensionality. This requires a comprehensive
analytical approach that encompasses entire national
innovation systems [20].

This study addresses the conceptual and practical
challenges to understanding and directing the funda-
mentals of innovation in the wine sector at the nation-
al level. We propose a novel approach for quantifying
efficiency and decomposing the inefficiency of national
innovative systems in the wine industry considering the
relationship between the innovation process, intellectual
property rights ownership, and economic performance.
The assessment is designed to provide a comprehensive
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overview of national wine industry innovation systems
by examining five indices, based on the data envelop-
ment analysis (DEA) approach to calculate the relative
efficiency of each national system as decision making
unit (DMU). The indices include four input indices to
capture elements of the economy that enable and facili-
tate innovation activities, and one output index to exam-
ine international market performance. Investigating per-
formance in foreign markets reveals systems’ adoption
of the contemporary concept of innovation, promoting
organizational development, implementation of tech-
nological change, and investment in training and edu-
cation to maintain an approach of continuous learning
and adaptation [21].

2. LITERATURE REVIEW

Numerous studies on innovation in the wine indus-
try have relied heavily on the resource-based view (RBV)
theory introduced by Barney in 1991 [22]. This theory
argues that competitive advantage can be achieved by
strategically managing human resources, technologi-
cal capabilities, financial resources, and R&D activities
[23,24]. The dynamic capabilities and knowledge-based
vision extensions respectively proposed by Easterby-
Smith and Prieto in 2008 and Grant in 2015 [25,26] have
also been relevant to this approach. In the RBV theory,
internal resources must be heterogeneous and immobile
to be considered as resources for sustained competitive
advantage. However, in the competitive global environ-
ment of the wine industry, firms’ key factors for suc-
cess include timely response, flexibility, speed of product
innovation, and effective managerial capabilities to redis-
tribute internal or external competencies [27,28]. There-
fore, the dynamic capabilities perspective emphasizes a
system’s ability to build, integrate, and reconfigure capa-
bilities in response to rapid changes [29].

Another approach is diffusion theory, which was
proposed by Rogers in 1962 [30] to analyze how innova-
tions are communicated and adopted over time within
a social system. The evolutionary theories advanced by
Nelson and Winter and Dosi in 1982 [31,32] view inno-
vation as a path-dependent process that emerges from
interactions between multiple actors that is then tested
in the market. Other innovation theories such as Kline
and Rosenberg’s (1986) chain model [33] and innovation
systems theory [34-36] emphasize innovation as a com-
plex process that involves interactions and feedback loops
between public and private actors.

The complex activities and relationships related to
innovation represent significant challenges for measure-
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ment. Innovation measurement methods start by cover-
ing a defined scope such as a sector of interest, a juris-
diction, or a geographic area where data are collected
[37]. The practical aspect of quantifying innovation
begins with an analysis of existing potential to effec-
tively use it [38]. Innovation potential refers to the abil-
ity of a system to use internal resources efficiently under
current circumstances to improve, manage, or optimize
a product or process [39]. Many authors have considered
innovative potential to be a composite of several fac-
tors and resulting metrics have generally included com-
posite synthetic indicators. The solution adopted by the
drafters of the Frascati Manual, which is the Organiza-
tion for Economic Co-operation and Development’s
(OECD) operational statistical manual for R&D data
collection [40], was to draw up definitions of research
activities and introduce data on expenditure and/or
human resources devoted to these activities. Thus, the
concept of measuring R&D is economic in nature, and
the resulting datasets are collections of economic indi-
cators that are compatible with industrial datasets and
national accounts [41]. The Global Innovation Index [5]
is presented as a series of rankings that are structured
with metrics at the index, subindex, or indicator levels
and used to monitor performance over time and com-
pare developments with economies in different regions
or income group classifications.

Innovation capacity has predominantly been under-
stood in terms of innovative performance [42]; however,
its measurement has not been thoroughly developed in
previous research at the same level as innovation poten-
tial, and authors’ approaches to measuring have primari-
ly been based on frontier techniques. Murillo-Zamorano
(2004) [43] offered a thorough overview of the predomi-
nant methods of frontier analysis, identifying two ana-
lytical methodologies that are used in the economic and
statistical literature, including econometric estimation
of cost or production functions and mathematical pro-
gramming techniques. The two strands of analysis are
referred to as parametric such as deterministic frontier
analysis and stochastic frontier analysis and nonpara-
metric, including DEA and free disposal hull methods.
Parametric analyses require the a priori explication of a
production function, while nonparametric approaches
are characterized by the possibility of determining the
relative efficiency of similar DMUs through linear pro-
gramming techniques without the need to specify the
relative significance of different factors of production
and prices or the distribution of efficiency. A compre-
hensive review of the application of parametric and non-
parametric frontier techniques to analyze R&D system
efficiency was provided by Bonaccorsi and Daraio (2005)

[44]. The nonparametric method of frontier analysis
chosen for this study is the DEA approach, developed
by Charnes, Cooper, and Rhodes (1978) (CCR). We use
DEA to empirically measure the relative efficiency of the
sample of national innovation systems.

3. METHODOLOGY AND DATA
3.1. Data collection

This section outlines the data used to profile the
sample nations’ wine economies, including the title,
description, definition, and source for each of the 29
indicators included in the analysis. The analysis encom-
passes data for the top 35 wine-producing nations from
2016 to 2019, to exclude the effects of the COVID-19
pandemic. Four years are considered to ensure the accu-
racy of measuring the delay in the administrative pro-
cesses for obtaining intellectual property rights for an
invention (18-24 months), and the time it takes to com-
mercialize an innovation. Some indicators are scaled
during the calculation to make them comparable across
economies, in relation to other comparable indicators
or through division by gross domestic product (GDP)
in current US dollars, GDP at purchasing power parity
in international dollars (GDP PPP$) and gross national
income (GNI). The selection of the subindices that con-
tribute to the construction of individual indices is based
on their relevance to the specific innovation domain,
scientific literature review, data availability, and the val-
ue of correlation measured post hoc to verify statistical
consistency. In summary, the model is constructed using
four input indices, including a production structure,
institutional and business environment, human capital
and research, and knowledge and technology indices
and one output index covering international market per-
formance. Descriptions of the variables and data sources
are detailed below.

Production structure index:

- Share of world grapevine area: This index reflects the
viticultural area in each country, which is obtained
by averaging individual annual percentage values
from 2016 to 2019 (International Organization of
Vine and Wine (OIV), Annual Database of global
wine markets).

- Share of total agricultural crop area under vines: This
index provides an assessment of the national weight
of viticulture in terms of occupied land and is
obtained by averaging individual annual values from
2016 to 2019 (OIV, Annual Database of global wine
markets; OECD data; the United Nations Food and
Agricultural Organization’s FAOSTAT database).
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Vineyard area per million US$ of real GDP: This
index determines the average vineyard area scaled
by real GDP for individual years from 2016 to 2019.
The index quantifies the planted vineyard area for
comparison across different economies (OI'V, Annu-
al Database of global wine markets; OECD).

Share of world wine production volume: This index
reflects the amount of wine produced by each nation
in relation to global production and is obtained by
averaging individual percentage values for each year
from 2016 to 2019 (OIV, Annual Database of global
wine markets).

Volume of wine production (1,000 liters) per US$
millions of real GDP: This index quantifies nation-
al wine production volume, which is measured in
thousands of liters and scaled by millions of US
dollars of real GDP and obtained by averaging the
individual values for each year from 2016 to 2019
(OECD data; OIV, Annual Database of global wine
markets).

Wine self-sufficiency in terms of volume: This nation-
al supply balance index quantifies each country’s
degree of specialization in wine production and is
obtained by averaging data for 2016 to 2018; how-
ever, there are missing values in 2019 (OIV, Annual
Database of global wine markets).

Share of world wine consumption volume: This index
is obtained by averaging individual values from 2016
to 2019 and is a proxy for the historicity of the wine
sector in the country (OIV, Annual Database of
global wine markets).

Wine consumption as a proportion of total alcohol
consumption: This index quantifies wine consump-
tion as a proxy for its historicity, stripped of cul-
tural habits related to alcohol in general, which is
obtained by averaging individual annual values from
2016 to 2019 (OIV, Annual Database of global wine
markets).

Institutional and business environment index:

Cost of business startup procedures (% of GNI per
capita): The cost of registering a new enterprise is
normalized as a percentage of GNI per capita. This
index is obtained by averaging individual values
from 2016 to 2019 to quantify the impact of insti-
tutional and bureaucratic structure on the com-
mercialization (thus, new business development) of
innovations (World Bank).

Ease of doing business score (0 = lowest performance
to 100 = best performance): These scores identify
benchmark economies to compare the best regula-
tory practices. Economies are scored on a scale of
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0 to 100, where 0 represents the worst regulatory
performance and 100 represents the best regulatory
performance. The index is obtained by averaging the
individual values from 2016 to 2019 (World Bank).
Startup procedures to register a business (number):
Startup procedures refer to the requirements for
starting a business, including interactions to obtain
necessary permits and licenses and complete all
inscriptions, verifications, and notifications to begin
operations. The index is obtained by averaging indi-
vidual annual values from 2016 to 2019 and is a
proxy for the impact of bureaucracy on the innova-
tion system (World Bank).

Time required to start a business (days): This index
measures the number of calendar days required to
complete the procedures for legal business opera-
tion. If a procedure can be expedited at an addition-
al cost, the fastest procedure is chosen, regardless of
the cost. The index is obtained by averaging individ-
ual annual values from 2016 to 2019 (World Bank).
Charges for the use of intellectual property, pay-
ments (balance of Payment in current US$): This
index quantifies the charges for the use of intellec-
tual property, referring to payments and collections
between residents and nonresidents for authorized
use of proprietary rights (such as patents, trade-
marks, copyrights, industrial processes, and designs,
including trade secrets) and for the use of original or
prototype products (such as computer software) and
related rights through licensing agreements. These
data are expressed in current US dollars, and the
index is obtained by averaging annual values from
2016 to 2019 (International Monetary Fund, Balance
of Payments Statistics Yearbook).

Agriculture, forestry, and fishing, value added (% of
GDP): Value added refers to the net output of the
indicated agribusiness sectors after summing all
outputs and subtracting intermediate inputs. This
is calculated without deducting depreciation of
manufactured goods or depletion and degradation
of natural resources. The index is then normalized
as a proportion nations’ real GDP and obtained by
averaging annual values from 2016 to 2019 (OECD;
World Bank).

Human capital and research index:

Employment in agriculture (% of total employment):
The agriculture sector includes activities in agri-
culture, hunting, forestry, and fishing, in accord-
ance with division 1 (ISIC 2), categories A-B (ISIC
3), or category A (ISIC 4). This index is obtained by
averaging estimated values for each year from 2016



to 2019 (the United Nations International Labor
Organization’s ILOSTAT database).

Share of tertiary education graduates from agricul-
ture programs: This index quantifies the propor-
tion of total tertiary education graduates, regardless
of age, to the share of the group that officially cor-
responds to agricultural education programs. The
index is obtained by averaging values for each year
from 2016 to 2019 (the United Nations Educational,
Scientific and Cultural Organization (UNESCO)
Institute for Statistics database).

Gross Expenditure on R&D (% of GDP): This index
quantifies total domestic expenditure on R&D in
each period as a proportion of GDP. Intramural
R&D expenditure is all R&D expenditure made
within a statistical unit or economic sector in each
period, regardless of the source of funding. The
index is obtained by averaging annual values from
2016 to 2019 (UNESCO Institute for Statistics online
database; Eurostat; OECD, Database of Principal
Science and Technology Indicators; Ibero-American
and Inter-American Network of Science and Tech-
nology Indicators).

Researchers, full-time equivalent (per million popula-
tion): R&D researchers are professionals engaged in
the conception or creation of new knowledge. Full-
time equivalent quantifies the average annual time
devoted to the activity (if an individual worked for
6 months it is counted as 0.5 for the reference year).
The index is normalized per million inhabitants and
obtained by averaging individual annual values from
2016 to 2019 (UNESCO Institute for Statistics online
database; Eurostat; OECD, Main Science and Tech-
nology Indicators database; Ibero-American and
Inter-American Network of Science and Technology
Indicators).

Knowledge and technology index:

Wine PCT Patent Families/billions GDP PPP$: The
number of wine-related Patent Co-operation Treaty
(PCT) patent families filed in at least two patent sys-
tems, scaled per billion GDP PPP$. A PCT applica-
tion is defined as an international patent applica-
tion administered by the World Intellectual Property
Organization (WIPO). The PCT system makes it pos-
sible to simultaneously obtain patent protection for an
invention in several countries by filing a single inter-
national patent application. The origin of PCT appli-
cations is defined by the residence of the first appli-
cant. Data are available only for economies that are
PCT contracting states (156 to date). Data are scaled
by GDP in PPP$ (billion). A patent family is a set of
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interrelated patent applications filed in one or more
countries or jurisdictions to protect the same inven-
tion. A patent is a set of exclusive rights granted by
law to applicants for new, nonobvious, and industri-
ally applicable inventions, and is valid for a limited
period (usually 20 years) and in a defined territory.
The patent system is designed to encourage innovation
by providing innovators with exclusive, time-limited
legal rights, which allows them to reap the benefits of
the initial innovative activity. The index is obtained by
using a time filter from January 1, 2016 to December
31, 2019 for the date of application (WIPO; Interna-
tional Monetary Fund; Questel Orbit Intelligence).
National wine tech share: This index quantifies the
proportion of the number of wine-related PCT pat-
ents to the total number of PCT patents from the
individual country from 2016 to 2019. The index
provides the relative weight of innovative produc-
tion in the wine industry compared with the entire
national innovation system (WIPO; Questel Orbit
Intelligence).

Patent intensity: This index examines the num-
ber of PCT patents with the word wine in the title
or abstract in relation to the value of wine exports
as a proportion of real GDP. The index is obtained
using the average annual values from 2016 to 2019
to analyze patent intensity in relation to the sig-
nificance of the wine industry at the national level.
Countries with a high patent propensity but a small
international wine market in the national economy
will receive a higher value. (OIV, Annual Database
of global wine market; OECD; World Bank; Questel
Orbit Intelligence).

Share of international scientific articles published
(wine): This index quantifies the proportion of inter-
national articles published in the wine field from
2016 to 2019 (Web of Science; Scopus).

Number of science and technology journal articles
(per billion GDP PPP$): This index measures the
number of wine-related articles published in the
fields of science and technology from 2016 to 2019.
Articles are quantified and assigned to each econo-
my based on the institutional addresses provided in
each article. Data are reported per billion GDP PPP$
(Web of Science; OECD).

International market performance index:
Share of world wine export value: This index meas-
ures the proportion of the value of wine exports in
the world share. The index is obtained by averaging
individual annual values from 2016 to 2019 (OIV,
Annual Database of global wine markets).
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- Share of world wine export volume: The proportion
of the volume of wine exports in the world share.
The index is obtained by averaging individual annu-
al values from 2016 to 2019 (OIV, Annual Database
of global wine markets).

- Export as % of wine production volume: Proportion
of wine exported by volume in relation to produc-
tion. The index is obtained by averaging individual
annual values from 2016 to 2019 (OIV, Annual Data-
base of global wine markets).
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- Volume of wine exports per million dollars of real GDP:
This index quantifies the volume (1,000 liters) of wine
exports per million US dollars as a proportion of real
GDP. The index is obtained by averaging annual val-
ues from 2016 to 2019 and allows for a comparison
between different economies in relation to the signifi-
cance of the wine industry within the country (OIV,
Annual Database of global wine markets).

- Share of wine exports in the value of all merchandize
exports: This index measures the relative weight of

Table 1. Descriptive statistics of the subindices used to construct the indices.

Indices  Sub-indices Mean Median St. dev. Kurtosis Skewness Min Max
Share of world vine area 2.42%  0.90% 0.03 3.03 2.02 0.02% 12.57%
Vine area as share of total crop 2.51%  0.86% 0.03 1.19 1.45 0.02% 11.02%
Vine area (ha) per million real GDP 0.608 0.282 1.18 24.386  4.635 0.001 6.856
Production Share of world wine production (volume) 2.71%  0.88% 0.04 4.42 2.29 0.02% 16.50%
structure  Wine prod (.000 litres) per million real GDP 1.716 0.975 1.91 1.515 1.261  0.002  7.833
Wine self-sufficiency 126.87% 103.84% 1.23 5.64 2.18 0.56% 552.86%
Share of world wine consumption (volume) 2.50%  1.14% 0.03 3.25 1.96 0.08% 13.22%
Wine consumption as share of total alcohol 3148% 30.73% 019  -1.05 005 0.11% 67.52%
consumption
: _ 0,
Cost of.busmess start-up procedures (% of GNI 5.19%  4.13% 0.05 235 154 0.03%  22.93%
per capita)
Ease of doing business score 72.606 72935 823 1.54 -0.96  47.358  86.989
Institutional Start-up procedures to register a business 6.436 6.000 279 0.15 0.29 1000 12.750
d busi (number)
and business
Input . Time required to start a business (days) 12.209  9.250 10.74 4.90 2.02 0.500  50.425
environment b for th fintell |
Charges for the use of intellectual property, 6509 1838 1002 475 218 0018 42.847
payments (BOP, current mln USS$)
1 1 0y
Agriculture, forestry, and fishing, value added (% 4.62% 3.62% 0.04 142 130 0.58%  16.42%
of GDP)
- - o
Employment in agriculture (% of total 10.81% 621% 0.1 194 162  0.09% 43.61%
employment)
HC and Shar.e of graduates teriary education from 1.95% 1.83% 0.01 0.50 0.97 047%  4.23%
R&D Agriculture programmes
GERD as % of GDP 1.36% 1.18% 0.01 -0.53 0.82 0.26%  3.20%
FTER per million inhabitants 2660.292 2250.786 1836.720 -1.56 0.27  234.352 5510.906
Wine Patent families per billion ofPPP$ GDP 0.098 0.078 0.09 4.00 1.81 0.005  0.400
Knowled National Wine Tech Share 12.28%  6.36% 0.14 8.10 2.57 0.63% 72.00%
n"::lg 8¢ Patent Intensity 5.08E+07 8.33E+04 2.80E+08  34.93 591  174.220 1.66E+09
technology Share of international scientific wine related topic 0 o o 0
gy articles published 3.08% 1.61% 0.04 2.31 1.84 0.09% 13.69%
Scientif and technical articles wine topic per
billion PPP$ GDP 0.668 0.427 0.68 2.55 1.67 0.047 2.734
Share of world wine export (value) 2.73%  0.35% 0.06 13.49 3.55 0.00%  29.96%
) Share of world wine export (volume) 2.74%  0.43% 0.05 6.18 2.58 0.00% 20.93%
Otput Imemali“i“al Share of wine production exported 100.91% 21.91% 381 3374 577  047% 2272.47%
marke
performance Wine export (.000 litres) per million of real GDP  0.747 0.132 1.27 8.28 2.65 0.000  6.044
Wine export value as share of value of all exports ~ 0.79%  0.11% 0.01 5.02 232 0.0002% 5.33%
Unit value of wine export (current US$/litre) 7.207 3.020 17.05 21.69 4.55 0.791  94.271
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wine exports by value in relation to countries’ total
exports. The index is obtained by averaging individ-
ual annual values from 2016 to 2019 (OIV, Annual
Database of global wine markets; OECD; World
Bank).

- Unit value of wine exports (current US cents/lit-
er): This index quantifies the unit value of exports
expressed in US cents/liter. The index is obtained
by averaging individual annual values from 2016 to
2019 (OIV, Annual Database of global wine markets;
World Bank; the European Commission’s Agriculture
and rural development Wine Market Observatory).

3.2. Data processing

The sample includes 35 economies, which account
for 95.1% of world wine production and 84.6% of the
world’s vineyard area. Indices were constructed from
quantitative data and composite indicators (subindices).
All 35 economies are chosen based on sufficient data to
be included in the study. Only annual data from 2016 to
2019 are considered for each economy. The robustness of
the modeling choices such as those of normalization and
arithmetic averages follow the approach provide by the
Joint Research Center (JRC) for the validation of the GII
2022 construction [45].

Potentially problematic subindices with outliers that
could distort results and unduly distort performance
rankings are treated according to the rules described
below, as recommended by the JRC-Competence Center
on Composite Indicators and Scoreboards (COIN). First
rule: selection. Indicators were classified as problem-
atic if they presented an absolute skewness value greater
than 2.25 and kurtosis greater than 3.5 [46]. Second rule:
treatment. Indicators with between one and three outliers
were subjected to winsorization (values with skewness in
the indicator distribution were assigned the next higher
value, up to the level at which skewness and/or kurtosis
had the values specified above). Indicators with three or
more outliers and for which skewness or kurtosis did not
fall within the ranges specified above were transformed
using natural logarithms using following formula:

In [((max — 1) (value — min))/(max — min)) + 1]

The indicators were then normalized using the min-
max method to the range [0, 100], with higher scores
representing better results.

The indices were obtained from the weighted arith-
metic mean of the value of the normalized subindices that
compose the index itself. With the goal of obtaining index
scores that were balanced in their underlying components

(i.e., that the subindices could explain a similar amount
of variance), we constructed them using a weighted arith-
metic mean with predefined weights for the subindices.
Becker et al. (2017) and Paruolo et al. (2013) [47,48] dem-
onstrated that the ratio of two nominal weights in weight-
ed arithmetic averages provides the rate of substitutability
between two indicators and can be used to reveal the rela-
tive significance of individual indicators. This significance
can then be compared with ex-post measures of variables’
importance such as the nonlinear Pearson correlation ratio
[5]. As a result of this analysis, all indicators were assigned
a weight of 1 and only two indicators (agriculture, forestry,
and fishing, value added as % of GDP and patent intensity)
were assigned a weight of 0.5.

Finally, the analysis includes a measure of the dis-
tance to the efficiency frontier of innovation using DEA.
We chose the output-oriented CCR model, which impos-
es three restrictions on frontier technology, includ-
ing constant returns to scale, convexity of the set of
feasible input-output combinations, and strong avail-
ability of inputs and outputs [43]. The CCR model refor-
mulates the calculation of individual input efficiency
measures by solving a linear programming problem for
each national innovation system. This efficient frontier
is computed as a convex shell in the input space that is
represented by a convex set of facets.

Comparing multidimensional innovation perfor-
mance by subjecting all economies to a fixed, common
set of weights may prevent acceptance of an innova-
tion score on the grounds that a particular weighting
scheme may not be fair to a particular economy. An
interesting feature of the DEA literature applied to real-
world decision making contexts is the determination of
endogenous weights that maximize the overall score of
each DMU given a set of other observations [45]. In this
segment, we again relax the assumption of fixed index
weights that are common to all economies, and deter-
mine the economy-specific weights that maximize an
economy’s overall innovation score endogenously using
DEA. In theory, each economy is free to decide the rela-
tive contribution of each area of innovation to its score
to obtain the best possible score in a calculation that
reflects its innovation strategy. In practice, the DEA
method assigns a higher (lower) contribution to areas in
which an economy is relatively strong (weak). Reason-
able constraints are applied to the weights to prevent
an economy from achieving a perfect score. The study
then measures DEA efficiency score as the weighted
average of all five indices, where the weights are the
economy-specific DEA weights, compared with the best
performance among all other economies with the same
weights. The DEA efficiency score (1 = efficient) repre-
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sents the study’s measure of the distance from the effi-
ciency frontier.

Finally, we construct an index of revealed com-
parative advantage in the wine industry (RCAW) that
quantifies the proportion of wine exports to the value
of exports of other commodities as a benchmark for the
sample countries’ performance. We then calculate the
index by averaging individual annual values from 2016
to 2019 (OIV, Annual Database of global wine markets;
World Bank; Wine Market Observatory) using the fol-
lowing formula:

RCAW = (X;/X;)/(X,y/X,.,)

where X represents exports, i is a country, j is wine
export value, t is a set of value export commodities, and
n is a set of countries that are used as reference export
markets for comparison. We then analyze the relation-
ship between the efficiency score and the RCAW index
on a logarithmic scale.

4. RESULTS AND DISCUSSION
4.1. Performance scores

The index scores allow for an initial classification of
countries in relation to the scope described by the index
in question [5]. Table 2 presents the top four nations for
each of the study’s five indices.

The production structure reveals that old world
countries lead, with France, Italy, Spain, and Portugal
in the top four positions. France, Italy, and Spain also
hold top export positions, where Chile emerges in fourth
place. New market countries appear to have an advan-
tage over historical producers in relation to the institu-
tional and business environment, human capital, and
R&D investments. In contrast, patent production and
scientific knowledge again reveals historical countries
leading, with Portugal as the top performer.

Table 3 presents the values and corresponding rank-
ings of countries for the production structure index and
the values of the subindices used.

As historic producers, Italy, France, and Spain
achieve the highest scores and occupy the top three
positions [49]. Performance scores in the production
structure are high for Eastern European countries such
as Moldova, Georgia, and Romania thanks to subindic-
es corrected for the country’s economic strength (vine
area per million real GDP; wine production (1,000 lit-
ers) per million real GDP), in line with the investments
made in these countries to develop wine production
potential [50].
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Table 2. Top four performers for each index.

Index Nation rank Index score

1 Italy 73.53

X 2 France 67.27
Production structure .

3 Spain 64.96

4 Portugal 53.39

1 New Zealand 78.19

Institutional and 2 Canada 69.98

business environment 3  United States 64.82

4 Australia 64.45

Input 1 Austria 58.77

2 Germany 56.76

HC and R&D 3 Switzerland 56.40

4 Bel-Lux 55.49

1 Portugal 72.43

Knowledge and 2 Spain 57.42

technology 3 Georgia 53.20

4 Italy 50.42

1 France 57.76

International market 2 Italy 57.33
Output :

performance 3 Spain 51.50

4 Chile 48.43

Table 4 presents the performance values and result-
ing ranking of countries for the institutional and busi-
ness environment index and the subindices used in its
construction.

New Zealand emerges as the country with the best
institutional and economic conditions for making inno-
vations marketable. In general, the United Kingdom and
former British colonies achieve the best performance,
with Canada, the United States, and Australia occupy-
ing the second through fourth positions, respectively.
Among old world producers, only France performs close
to the best (seventh), while Spain and Portugal are fur-
ther behind, respectively ranking fourteenth and six-
teenth. Italy is only ranked twenty-ninth, with one of the
highest values in the cost of innovative startups relative
to GNI per capita (14.08%) and the number of procedures
required to register a new business (seventh), highlight-
ing a bureaucratic machine that, as widely acknowledged,
is a hindrance to innovative activities [51]. The institu-
tional and business environment has an important influ-
ence on increasing wineries’ economic performance, and
these aspects should not be neglected in pursuit of bal-
ancing national innovation strategies [52].

Table 5 presents the values and corresponding rank-
ings of countries for the human capital and research
index.
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Table 3. Production structure index scores and ranking.

. Vine area  Share of ~ Wine prod Share of Wine . .
Share of ~ Vine area as . X ) . consumption Production
Nations rank ~ world vine share of total (‘h.a) per ~ world wine (.000 1.1 tres) W1ne' self- + world WINC s share of  structure
area crop million real production per million sufficiency consumption total alcohol  index
GDP (volume)  real GDP (volume) .
consumption

1 TItaly 9.22% 7.44% 0.61 16.50% 4.32 216.57% 9.16% 67.52% 73.53
2 France 10.54% 4.05% 0.53 16.20% 3.09 159.20% 10.99% 56.44% 67.27
3 Spain 12.57% 5.53% 1.25 14.17% 5.16 552.86% 2.85% 22.28% 64.96
4  Portugal 2.38% 10.25% 1.26 2.39% 4.64 125.04% 2.12% 65.51% 53.39
5  Moldova 1.95% 7.37% 6.86 0.67% 7.83 154.17% 0.49% 55.09% 52.14
6  Georgia 0.69% 11.02% 1.55 0.51% 3.41 164.75% 0.34% 47.32% 45.18
7  Chile 1.91% 8.27% 0.47 4.16% 3.74 513.66% 0.92% 29.91% 44.71
8  Argentina 2.96% 0.55% 0.47 4.57% 2.41 137.06% 4.00% 54.15% 38.69
9  United States 5.68% 0.26% 0.04 9.77% 0.29 73.31% 13.22% 16.95% 37.57
10 Romania 2.34% 1.95% 1.74 1.55% 3.36 110.97% 1.68% 31.02% 34.85
11 New Zealand 0.50% 5.67% 0.37 1.13% 2.80 268.18% 0.45% 36.05% 34.26
12 South Africa 1.66% 2.34% 0.39 3.80% 3.51 227.13% 1.79% 23.90% 33.87
13 Greece 1.41% 3.26% 0.82 0.88% 1.90 101.28% 1.01% 49.59% 32.93
14 Australia 1.78% 0.55% 0.19 492 % 1.80 234.82% 2.31% 33.82% 31.01
15 Hungary 0.89% 1.51% 0.79 1.10% 3.15 141.66% 0.92% 30.01% 29.79
16 China 11.58% 0.64% 0.05 2.97% 0.07 49.23% 6.72% 3.94% 28.79
17 Germany 1.38% 0.86% 0.06 3.27% 0.49 44.86% 8.07% 29.27% 25.59
18 Austria 0.63% 3.33% 0.21 0.91% 0.97 105.42% 1.01% 35.51% 25.07
19 Bulgaria 0.87% 1.77% 0.94 0.41% 1.91 174.58% 0.31% 13.96% 24.96
20 Croatia 0.32% 2.59% 0.61 0.16% 1.11 22.97% 0.75% 51.12% 24.58
21 Uruguay 0.09% 0.28% 0.15 0.27% 1.54 115.09% 0.27% 54.22% 23.73
22 Algeria 0.90% 0.83% 0.42 0.20% 0.32 84.31% 0.25% 43.84% 22.49
23 Turkey 5.93% 1.88% 0.50 0.17% 0.05 103.84% 0.17% 7.01% 22.38
24  Morocco 0.62% 0.50% 0.27 0.14% 0.22 87.81% 0.16% 49.74% 21.78
25 Switzerland 0.20% 3.52% 0.07 0.37% 0.45 34.28% 1.14% 50.14% 21.51
26 Tunisia 0.29% 0.44% 0.28 0.08% 0.28 106.95% 0.08% 19.87% 16.44
27 Russia 0.87% 0.05% 0.05 1.75% 0.40 46.17% 3.84% 11.74% 15.31
28 Ukraine 0.57% 0.13% 0.23 0.40% 0.57 43.48% 0.94% 11.95% 13.58
29 Brazil 1.04% 0.12% 0.05 1.03% 0.13 96.44% 1.37% 4.20% 12.77
30 UK 0.03% 0.04% 0.00 0.02% 0.00 0.56% 5.30% 32.39% 10.99
31 Canada 0.19% 0.02% 0.01 0.21% 0.06 11.11% 2.02% 25.97% 9.62
32 India 1.91% 0.08% 0.02 0.08% 0.00 86.89% 0.10% 0.11% 9.59
33 Bel-Lux 0.02% 0.16% 0.00 0.06% 0.05 5.39% 1.18% 30.73% 8.32
34 Mexico 0.45% 0.12% 0.03 0.15% 0.04 34.52% 0.45% 2.77% 6.79
35 Japan 0.23% 0.38% 0.01 0.06% 0.01 5.80% 1.18% 3.88% 3.84

Central Europe emerges as a cluster of excellence,
with Austria, Germany, Switzerland, and Bel-Lux occu-
pying the top four positions. Among the old world coun-
tries, France and Portugal, ranked tenth and eleventh,
respectively as the highest scores, while Italy ranked
twentieth, with the subindex of full-time equivalent
researchers per million inhabitants weighing more
negatively compared to the reference countries. These
human capital indicators, which have a crucial role in

the wine industry’s competitiveness, are often absent or
poorly expressed [53]. National employment, funding for
research, and training in agriculture appear to be the
best proxies in a cross-country comparison [5].

Table 6 presents the scores and ranking of countries
for the knowledge and technology index.

The highest performance is achieved by Portugal,
followed by Spain in second place. These two countries
lead in different ways. Portugal, Georgia, Croatia, Roma-
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Table 4. Institutional and business environment index scores and ranking.

Start-up

Charges for
the use of

.COSt of . procedures  Time required to  intellectual Agriculture Instltutl.onal

Nations rank business starutup Eas.e of doing to register  start a business property, value added (% and.busmess

pGrcllchedures (@ of business score a business (days) payments (BOP, of GDP) env1.ronment
per caplta) (number) current mln index

US$)

1 New Zealand 0.25% 86.99 1.00 0.50 0.91 5.70% 78.19
2 Canada 0.35% 79.54 2.00 1.50 12.30 1.82% 69.98
3 United States 0.03% 83.41 4.00 4.50 13.69 0.91% 64.82
4 Australia 0.70% 80.73 3.00 2.38 3.48 2.42% 64.45
5 United Kingdom 1.05% 83.69 6.00 525 42.85 0.58% 63.69
6 Georgia 2.35% 82.76 1.50 1.75 0.03 6.70% 62.19
7 France 0.70% 76.46 5.00 3.63 14.34 1.54% 61.42
8 Russia 1.10% 76.84 4.00 10.10 6.03 3.58% 59.55
9 China 1.35% 69.65 7.00 17.75 30.72 7.43% 59.02
10 Switzerland 2.30% 76.57 6.00 10.00 25.09 0.65% 56.55
11 Ukraine 0.70% 68.20 6.00 6.50 0.50 10.25% 55.15
12 Moldova 5.20% 73.19 3.75 4.75 0.03 10.83% 54.08
13 Morocco 5.80% 70.88 4.25 9.25 0.14 10.91% 52.08
14 Spain 4.08% 77.72 7.00 12.75 5.88 2.71% 51.87
15 Bel-Lux 5.33% 73.58 5.00 4.63 3.35 0.64% 51.23
16 Portugal 2.03% 76.52 6.00 6.38 0.87 2.07% 50.50
17 Japan 7.50% 78.00 8.00 11.20 22.60 1.08% 50.39
18 Germany 6.63% 79.49 9.00 8.00 14.67 0.75% 49.65
19 Romania 0.78% 72.93 6.00 19.75 0.91 4.43% 49.35
20 Hungary 5.48% 72.68 6.00 7.00 1.59 3.62% 49.29
21 Chile 5.05% 72.11 7.25 6.25 1.84 4.10% 48.79
22 Greece 1.75% 67.51 4.00 10.50 0.32 3.70% 47.72
23 India 12.65% 63.85 11.50 23.08 6.94 16.42% 46.66
24 Austria 4.95% 78.76 8.00 21.00 1.77 1.13% 44.00
25 South Africa 0.20% 66.11 7.00 42.50 1.65 2.28% 42.68
26 Turkey 13.58% 73.08 8.50 8.50 1.99 6.09% 42.65
27 Bulgaria 1.15% 71.77 7.00 23.00 0.21 3.68% 42.57
28 Tunisia 4.13% 66.68 8.00 11.00 0.02 9.29% 41.87
29 ftaly 14.08% 72.73 7.00 11.00 4.89 1.94% 41.58
30 Croatia 6.85% 72.83 7.75 21.75 0.30 2.94% 37.98
31 Brazil 4.73% 57.13 11.00 50.43 523 4.53% 3491
32 Mexico 16.55% 72.39 8.00 8.40 0.32 3.38% 33.57
33 Argentina 7.88% 57.92 12.75 17.88 2.05 5.34% 31.63
34 Uruguay 22.93% 61.16 5.00 6.50 0.13 6.08% 30.28
35 Algeria 11.68% 47.36 12.00 18.00 0.14 12.05% 26.30

nia, and Moldova obtain highest score in subindices that
measure the importance of patent activity and academic
research in relation to GDP weight (patent families per
billion PPP$ GDP, national wine tech share, and scientif-
ic and technical articles on a wine topic per billion PPP$
GDP). In contrast, Spain, Italy, the United States, China,
and France excel in international scientific production

(percentage of international scientific wine topic articles
published) and in the patent intensity subindex, which
describes the propensity to patent regardless of the value
of the wine market.

Table 7 presents the scores and rankings for the
International market performance index and the values
of subindices used.
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Table 5. Human capital and research index scores and ranking.

Employment in Share of graduates

Nations rank agriculture (% of total tfe riary educatlon GERD as % of GDP FTER ber million HC and R&D index
employment) rom Agriculture inhabitants
programmes
1 Austria 3.91% 1.57% 3.11% 5510,91 58.77
2 Germany 1.26% 1.85% 3.06% 5114.83 56.76
3 Switzerland 3.02% 1.45% 3.07% 5353.24 56.40
4 Bel-Lux 1.08% 1.99% 2.85% 5038.07 55.49
5 Japan 3.45% 1.00% 3.20% 5307.83 54.51
6 New Zealand 6.18% 2.28% 1.33% 5458.61 49.37
7 Hungary 4.91% 3.52% 1.40% 3407.61 47.86
8  United States 1.10% 0.94% 3.02% 4500.56 47.43
9 China 26.52% 2.00% 2.18% 1322.59 46.83
10 France 2.62% 1.57% 2.23% 4626.35 46.36
11 Portugal 6.21% 2.10% 1.37% 4478.12 43.92
12 Greece 12.08% 2.54% 1.18% 3427.57 43.68
13 Romania 22.36% 4.06% 0.49% 901.74 41.78
14 Croatia 6.75% 3.86% 0.97% 1916.57 40.39
15 Canada 1.53% 1.47% 1.68% 4457.95 39.61
16 Ukraine 14.81% 4.23% 0.48% 958.70 38.74
17 Morocco 34.60% 1.99% 0.71% 1073.54 37.75
18 Australia 2.60% 0.71% 1.88% 4550.00 37.28
19 United Kingdom 1.40% 0.95% 1.67% 4470.13 36.03
20 ftaly 3.83% 2.41% 1.42% 2405.95 35.15
21 Georgia 41.00% 1.21% 0.29% 1461.59 34.46
22 Turkey 18.86% 2.20% 0.99% 1463.13 34.33
23 Brazil 9.49% 2.72% 1.23% 887.70 31.71
24 India 43.61% 0.87% 0.67% 234.35 31.16
25 Russia 6.08% 1.53% 1.07% 2854.09 29.85
26 Uruguay 8.43% 3.60% 0.41% 703.90 29.11
27 Spain 4.20% 1.16% 1.25% 2897.54 28.04
28 Bulgaria 6.74% 1.83% 0.82% 2250.79 27.20
29 Tunisia 14.42% 1.40% 0.67% 1826.69 25.44
30 Moldova 27.86% 0.47% 0,.6% 894.05 19.08
31 Algeria 9.98% 1.69% 0.53% 819.34 18.93
32 Mexico 12.88% 1.96% 0.34% 316.11 18.31
33 South Africa 5.32% 1.96% 0.71% 494.01 17.99
34 Chile 9.23% 1.76% 0.36% 494.96 15.96
35 Argentina 0.09% 1.49% 0.54% 1231.11 13.86

The results show the leadership position of historic
producers such as France and Italy, which respective-
ly fall into first and second place. Chile appears to be
extremely competitive, with a strong export propensity
(85.70% of production destined for export) and a struc-
ture that is capable of achieving value (5.63% of the
world share of value in wine exports) [49]. The United
States, ranked fifteenth, has the worst performance in
international markets among countries that hold at least
2% of the world’s wine export value share.

4.2. Measure of efficiency

We next conduct an assessment of the distance to
the global efficiency frontier by comparing countries on
an intercontinental basis. Despite countries operating
with different processes, this intercontinental compari-
son allows a sharper discrimination between intraconti-
nental groups (Table 8) [54].

According to the results, Italy, Chile, and New Zealand
are at the frontier of efficiency, defining this frontier as the
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Table 6. Knowledge and technology index scores and ranking.

Achille Amatucci, Vera Ventura, Dario Frisio

National Wine
Tech Share (PCT

Wine Patent

Nations rank families/ billion

Patent Intensity
(PCT wine/wine
exp value as % of scientific wine topic Wine topic/billion technology index

Scientif and
technical articles

Share of

international Knowledge and

PPP§ GDP wine/PCT total) real GDP) articles published PPP$ GDP
1 Portugal 0.40 42.57% 2.34E+04 4.42% 2.73 72.43
2 Spain 0.14 13.20% 7.62E+04 12.88% 1.35 57.42
3 Georgia 0.36 72.00% 5.47E+02 0.12% 1.02 53.20
4 ftaly 0.15 9.01% 8.44E+04 11.58% 0.82 50.42
5 United States 0.13 4.8% 3.58E+07 13.69% 0.10 50.05
6 Croatia 0.10 19.57% 2.32E+04 0.97% 2.35 46.80
7  China 0.07 1.86% 2.52E+07 13.13% 0.14 43.28
8 Romania 0.05 37.11% 9.26E+04 2.08% 1.32 43.09
9 France 0.18 6.36% 1.23E+05 8.03% 0.43 42.86
10 Moldova 0.19 29.81% 1.74E+02 0.17% 2.33 42.78
11 Australia 0.17 12.99% 1.54E+05 5.25% 0.55 42.58
12 Greece 0.09 19.10% 4.58E+04 1.41% 0.98 37.08
13 Japan 0.19 1.90% 1.66E+09 1.67% 0.05 35.88
14 Bulgaria 0.13 16.86% 1.38E+04 0.41% 0.93 35.60
15 Hungary 0.13 13.59% 2.77E+04 0.68% 0.64 33.03
16 Chile 0.09 13.23% 3.36E+03 1.77% 0.91 32.17
17 Uruguay 0.03 19.67% 8.23E+03 0.48% 1.08 30.5
18 Germany 0.10 2.08% 1.30E+06 3.95% 0.15 29.62
19 New Zealand 0.08 6.00% 2.72E+03 1.55% 1.06 28.57
20 United Kingdom 0.08 4.05% 8.53E+05 3.14% 0.16 28.12
21 Brazil 0.01 4.11% 6.51E+06 4.71% 0.35 27.85
22 India 0.04 5.53% 3.01E+07 2.46% 0.13 27.41
23 Switzerland 0.14 2.10% 5.59E+05 0.92% 0.18 26.6
24 South Africa 0.06 8.14% 1.10E+04 1.72% 0.65 26.53
25 Turkey 0.05 2.75% 3.02E+06 1.63% 0.28 24.20
26 Argentina 0.01 18.31% 3.98E+03 1.61% 0.42 24.04
27 Russia 0.03 5.07% 8.94E+06 1.29% 0.12 23.82
28 Ukraine 0.07 5.71% 2.93E+04 0.38% 0.43 23.13
29 Tunisia 0.02 11.43% 1.10E+04 0.19% 0.63 22.94
30 Canada 0.03 1.69% 1.03E+06 2.56% 0.22 21.57
31 Bel-Lux 0.06 2.30% 8.33E+04 0.8% 0.22 20.17
32 Algeria 0.01 10.96% 2.78E+05 0.10% 0.08 19.48
33 Mexico 0.01 2.55% 1.13E+06 1.06% 0.13 17.39
34 Austria 0.02 0.63% 2.02E+04 1.05% 0.35 15.67
35 Morocco 0.01 2.61% 1.17E+04 0.09% 0.10 12.24

best performance achieved. The ratio between the radial
distance from the origin and the length of the segment that
joins the origin to the efficiency frontier, passing through
the coordinates of another country, provides other coun-
tries” efficiency [55]. Some economies are highly efficient in
converting inputs into output, while others, although not
reaching the efficiency frontier, are able to achieve good
performance in relation to the RCAW index (Fig. 1).

First, a positive relationship emerges between inno-
vation system efliciency and the opportunity cost in

wine production described by the index. Furthermore,
it is possible to define those systems above the polyno-
mial trend of the relationship as countries that are capa-
ble of performing above their potential, even if they may
not have full efficiency in the DEA score. This is the
case for France, Spain, Argentina, Australia, and South
Africa. United Kingdom and Bel-Lux also exhibit posi-
tive efficiency performance, with a negative comparative
advantage but excellent innovation performance, which
is linked to the phenomena of re-export and innovations
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Table 7. International market performance index scores and ranking.

75

Share of world  Share of world  Share of wine Wine. export ~ Wine export UI‘lit value of  International
Nations rank wine export wine export production ('090. litres) per - value as share  wine export market
Galue)  (volume) exported  THn AT ofvahe ofall o feltent perlormance

1 France 29.96% 13.69% 34.30% 0.97 1.84% 7.19 57.76
2 Italy 19.79% 19.55% 48.94% 1.85 1.33% 3.32 57.33
3 Spain 9.12% 20.93% 60.11% 3.27 1.04% 1.44 51.50
4 Chile 5.63% 8.49% 85.70% 2.98 2.97% 2.15 48.43
5 New Zealand 3.45% 2.34% 83.17% 2.18 3.21% 4.85 43.04
6 Moldova 0.35% 1.35% 81.35% 4.01 5.18% 0.86 42.62
7 Georgia 0.52% 0.54% 44.13% 1.05 5.33% 3.14 40.61
8 Australia 5.68% 7.41% 60.52% 1.08 0.86% 2.52 37.35
9 Portugal 2.54% 2.75% 46.44% 1.99 1.46% 3.02 34.27
10 United Kingdom 2.12% 1.03% 2272.47% 0.06 0.15% 6.72 32.08
11 South Africa 2.05% 4.24% 44.66% 1.37 0.84% 1.60 29.90
12 Argentina 2.35% 2.43% 21.70% 0.56 1.41% 3.19 27.35
13 Germany 3.22% 3.58% 41.64% 0.21 0.08% 2.96 24.13
14 Bel-Lux 0.53% 0.38% 261.94% 0.13 0.04% 4.54 23.46
15 United States 4.29% 3.63% 14.98% 0.04 0.10% 3.87 20.50
16 Hungary 0.30% 0.63% 21.91% 0.73 0.40% 1.52 19.19
17 Austria 0.55% 0.50% 22.10% 0.22 0.11% 3.63 17.86
18 Switzerland 0.35% 0.01% 1.33% 0.01 0.04% 9.42 17.58
19 China 1.63% 0.09% 1.18% 0.00 0.02% 4.76 16.94
20 Greece 0.25% 0.27% 11.96% 0.22 0.27% 2.98 15.87
21 Bulgaria 0.10% 0.43% 39.72% 0.51 0.14% 0.88 14.60
22 Croatia 0.04% 0.04% 10.22% 0.11 0.37% 3.41 14.00
23 Canada 0.20% 0.62% 121.16% 0.07 0.02% 1.02 13.92
24 Japan 0.01% 0.002% 1.34% 0.0001 0.0002% 12.40 11.87
25 Uruguay 0.05% 0.09% 12.71% 0.06 0.12% 2.17 11.36
26 India 0.02% 0.01% 6.12% 0.0002 0.002% 6.45 11.29
27 Tunisia 0.01% 0.01% 5.68% 0.01 0.03% 4.68 10.84
28 Ukraine 0.10% 0.40% 40.56% 0.25 0.08% 0.79 10.74
29 Romania 0.08% 0.15% 3.73% 0.13 0.04% 1.83 10.52
30 Mexico 0.02% 0.01% 2.76% 0.001 0.002% 5.78 10.28
31 Morocco 0.03% 0.05% 15.28% 0.05 0.05% 1.50 9.63
32 Turkey 0.03% 0.04% 9.39% 0.005 0.007% 2.38 9.13
33 Brazil 0.02% 0.02% 0.98% 0.001 0.003% 3.49 8.38
34 Algeria 0.00% 0.002% 0.47% 0.001 0.002% 2.51 7.13
35 Russia 0.02% 0.05% 1.19% 0.005 0.003% 1.56 5.76

related to distribution channels. Countries below the
trend line, such as Portugal and Georgia, indicate the
presence of untapped potential, with high comparative
advantage and improvable efficiency scores.

Table 9 presents the efliciency scores for economies
that perform under expectations that have a positive
RCAW index, along with corresponding input slack. The
slack values represent the quantities of input that are
not fully used, indicating unused potential. Specifically,
input slack values represent the quantities that could be

reduced while still achieving the same results.

The results reveal that the human capital and
research and knowledge and technology indices are cor-
related with making such systems inefficient. These find-
ings indicate how these innovation systems generally
fall short in making innovations effective and profitable,
regardless of individual country cases. Human capital
and innovative production are the least fully exploited
factors, highlighting the complex issue of the connection
between innovative production and profit effects.
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Table 8. Top five efficient systems by region.

Efficiency frontier

Achille Amatucci, Vera Ventura, Dario Frisio

Recent new world history reveals that production
expansion is not the only way to achieve export growth.

Region Nation For example, export growth in Chile and South Africa
score (DEA) . . . . .
was possible without large initial production expansion
Ttaly 1 [50]. This is attributable to a shift from low-quality wine
Central Europe United Kingdom 1.056 intended for domestic consumers to high-quality wine
Bel-Lux 1.078 that was primarily intended for export, with innova-
p y P
Moldova 1.143 tive approaches and investment in R&D. Such innovative
East Europe Georgia 1.329 production was one of the pivotal aspects of growth, and
Hungary 2.023 slacks in the innovation system regarding the knowledge
Chile 1 and technology index should be considered spare capac-
North and South America  Argentina 1.243 ity that is ready to be used. In this sense, nations such as
Canada 1.809 Portugal (26.485) and Georgia (18.331) can be considered
South Africa 1301 the lsy.fstenés w11t(h thehhlghest Potentlzl if .they are kablel:) 1to
Africa Tunisia 2,468 exploit and make such innovative productions marketable.
Morocco 2.522
New Zealand ! 5. CONCLUSION
Asia and Oceania Japan 1.014
Australia 1.219 The study investigates the relationship between
innovation and export performance to explore the role
Revealed Comparative Advantage index (log scale)
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Figure 1. Relationship between efficiency score and the revealed comparative advantage in the wine industry index.
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Table 9. Efficiency score and relative input slack for economies performing below expectations.

slack_input

slack_input slack_input

Efficiency frontier Efficiency frontier . Institutional  slack_input HC and
bMU score z’DEA) rank (YDEA) Production and business - IE&D Knowledge and
structure environment technology

Moldova 1.143 8 0.000 1.992 10.633 0.000
Georgia 1.329 13 0.000 0.000 10.323 18.331
Portugal 1.557 16 0.000 0.000 23.069 26.485
Hungary 2.023 19 0.000 0.000 26.805 5.829
Croatia 2.213 22 0.000 0.000 24.687 13.717
Greece 2.538 29 0.000 0.000 24.608 7.986

of national innovation systems in the nexus between
innovation and performance. We develop a model that
diverges from a sole assessment of R&D impact on per-
formance and encapsulates the multifaceted nature of the
innovation process and environment within a national
system, categorizing multiple variables into production
inputs, regulatory environment, human capital, types
of innovation, and market performance. This approach
theoretically tracks the process by which innovation
outcomes influence firms’ performance in international
markets. The analysis reveals that historical producers
have sustained their leading positions in the market by
building efficient, diversified innovative systems that are
capable of meeting the challenges of the international
market. In contrast, less efficient countries exhibit sig-
nificant potential that can be realized through targeted
investments and policies to connect innovation to export
demand and enhancing knowledge transfer practices.

The efficiency analysis could assist countries in
improving their policy mix. It might be more effective to
focus on policies to augment investments in production,
regulatory, and human capital components for nations
demonstrating high efficiency that aim to enhance over-
all performance in the international market. Moreo-
ver, given their high efficiency levels, these countries
might find it challenging to boost performance without
increasing innovation-related input. Examples of such
countries include Italy and New Zealand, which had
elevated performance in production and administrative
system dimensions. Consequently, it is crucial for these
nations to ensure that the escalation in innovation-relat-
ed input does not result in reduced system efficiency,
which requires policies tailored to enhancing the capac-
ity to absorb incremental innovative inputs.

For countries exhibiting lower efficiency, it may be
more effective to concentrate on implementing poli-
cies to enhance efficiency in converting inputs into out-
puts. Relevant policies can support businesses’ innova-

tion processes (such as innovation support services) and
stimulate the demand for innovation. By enhancing effi-
ciency, countries’ outcomes can improve without neces-
sarily requiring increased input investments. Moreover,
if low efficiency countries solely invest in augmenting
innovation inputs without adopting policies to enhance
efficiency, the impact in terms of increased outcomes are
at risk of being limited.

The development of a national innovation system
should support the creation and demand for knowl-
edge and expedient dissemination and absorption into
entrepreneurial activities, particularly for systems with
untapped potential and inefficiency. In contrast, enter-
prises operating within more efficient national systems
will be motivated to innovate when innovation is per-
ceived as a significant business opportunity. Related
policies should aid in identifying innovative business
opportunities and effectively channel support capital
into the innovation process to render the innovation
process self-sustaining.

In terms of methodology, our study approach incor-
porates a new measure of innovation efficiency that is
connected to the market. The primary limitations con-
cern the availability and quality of data, although the
methodological choices are focused on decreasing any
bias caused by missing data. Moreover, the relationship
with wine export performance for some of the indica-
tors used must be further investigated in future research
to increase the robustness of the proposed approach.
Future studies could replicate this research in other
areas to validate the model in different contexts to allow
cross-sector comparisons.
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Abstract. This article identifies the opportunities and threats perceived by winery manag-
ers in the new general environment after to Covid-19. The sample comprised 66 winer-
ies located in the Canary Islands (Spain), whose managers answered a questionnaire. This
region has a long wine tradition and it has been re-developed and reborn via quality since
the 1990s. Rasch analysis and its Differential Item Functioning (DIF) were used to pro-
cess the information as novel competitive analysis tools. The main opportunities found are
the islands’ climate, in addition to the social values and lifestyle. The main threats are the
unemployment rate and, with less much negative influence, all the restrictions and regula-
tions derived from Covid-19. The only difference considering age and size of wineries is
the influence of the climate: wineries that have been active for more than 30 years perceive
it even as a greater opportunity, than the youngest ones. The results are useful both for
existing wineries and for potential entrepreneurs who want to open a business in this sec-
tor to effectively focus their efforts on the existing opportunities.

Keywords: opportunity, threat, environment, Rasch, wineries.

1. INTRODUCTION

To grow and survive, organisations must inevitably interact with their
environment [1]. So the first step in order to understand the firms’ actions
is to know their surrounding environment and the pressures and limitations
derived from such circumstances [2]. That link between firms and their envi-
ronment has been studied with various approaches and methodologies (for
instance, the classics [2-5], to name a few). The environment and its analy-
sis become a central aspect in the studies on the behaviour, decision-making
and strategies of firms [6,7].

The fact that the strategies of firms are conditioned by their environ-
ment [8] has a special relevance after the most recent unpredictable and sud-
den disaster: the Covid-19! [9]. Although Covid-19 changed ‘the rules of the

! The World Health Organization (WHO) declared a health emergency of international con-
cern for Covid-19 on 30 January 2020. In Spain, the government declared a state of alarm on 14
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game’ for all industries and in all countries, normality
has gradually been recovered for people and businesses.
The first step in this return to normality for firms must
be the analysis of the new circumstances of their envi-
ronment to decide their new strategies from now. Social,
cultural, economic, legal, technological or health-related
changes have taken place because of Covid-19%. The dif-
ferent circumstances of the environment require differ-
ent management responses [12]. Hence the importance
of the analysis of this new environment, which is the
primary objective of this paper.

Although all activity sectors and all kinds of firms
have suffered the consequences of Covid-19, this work
focuses on firms which are of special relevance for Spain
and for the Canary Islands (where this work takes place),
such as agrifood firms, and particularly wineries. The
50% drop of turnover in the hospitality sector in 2020
[11] and the closure of restaurants, bars and cafes [9],
puts them in a particularly vulnerable situation and in
need of a strategic vision to react.

Starting from the fact that the purpose of the analy-
sis of the environment is to identify the external chang-
es that will influence the activities of a firm [13], with a
new environment around firms after Covid-19 and their
need to strategically react, the aim of this paper is to
make an environmental analysis to know the charac-
teristics of that new environment that winery manag-
ers have in their mind when making decisions, whether
being positive or negative. In particular, the paper iden-
tifies, on the one hand, the main positive environmen-
tal variables for wineries from which they could benefit,
that is, their opportunities. On the other hand, the paper
also highlights the main negative environmental vari-
ables for wineries whose consequences should be mini-
mised in order to be competitive and even to survive,
that is, their threats.

Thus, this paper makes important contributions. On
the one hand, after an exceptional event such as Cov-
id-19, firms have to return to normality knowing before-
hand which characteristics of this new environment they
can benefit from (opportunities) and which they should
avoid (threats). This article identifies the main opportu-
nities and threats perceived by the managers of wineries
in this new world order. In small firms, which are the

March, limiting the free movement of people, which led to the confine-
ment of the population until June, after which a gradual return to nor-
mality began.

2 There are a number of studies on the impact of Covid19 focused on
different aspects of society. Hidalgo-Pérez [10] and Blanco et al. [11]
thoroughly made an analysis of the effects of Covid19 on the economy
and Spanish firms and their causes. For example, the authors show that
Spain was one of the most affected advanced economies by the pandem-
ic with a drop of the GDP in 2020 of 10.8% [11].

Vanessa Yanes-Estévez, Ana Maria Garcia-Pérez

major ones in the wine sector, their strategies are more
conditioned by the perceptions of the decision-maker
than by objective and formal analyses and diagnoses of
the company’s environment [14]. Therefore, the results
provided by this work will be very useful both for exist-
ing wineries and for potential entrepreneurs who want
to open a business in this sector to effectively focus their
efforts as it considers the information that they really
have in mind while deciding.

For institutions and organisations in the wine sec-
tor, this work is a guide for designing new policies to
help the sector and to promote wine activity, especially
in regions like the Canary Islands (Spain). It is a region
where the wine sector has been considered one of the
few dynamic sectors of traditional agriculture [15] and
it is deeply rooted in the culture. Finally, for research-
ers, apart from its own conclusions about wineries, this
article proposes the application of a novel competitive
analysis tool, the Rasch [16] modelling technique with a
great potential of use.

2. THEORETICAL FRAMEWORK

2.1. The business environment and the environmental scan-
ning

The importance of the business environment for
firms has been demonstrated when conditioning a num-
ber of their organisational aspects. For example, their
adaptive response [37], the formulation of their strategy
[14], product innovation [17], alliance use [18], personal
networking activities [19], organisational ambidexter-
ity [12] or turnovers of SMEs [20], among many other
aspects.

The business environment is defined as the relevant
physical and social factors located outside the boundaries
of the organisation that are directly taken into account
when making decisions [3]°. These elements that con-
stitute the business environment are traditionally clas-
sified into two levels (e.g. [21-23]: task environment and
general environment (Table 1). The task environment is
usually defined based on the competitive forces of Por-
ter [24]: the firms’ customers and their current competi-
tors are particularly considered for its study (e.g. [21,25].
Suppliers are sometimes added (e.g. [3,23]. On the other
hand, the general environment comprises the charac-

* The importance of the environment for organisations has generated a
wide variety of definitions, approaches and even contradictory results,
leading to a fragmentation of their field of study [6]. Meinhardt et al.
[6] and Robinson et al. [7] made a detailed review on the business envi-
ronment literature, its dimensions, measures, background, turnovers
and moderating effects.
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Table 1. Environmental scanning of firms.

Type of information being analysed
(e.g. [30,38])

Perceived
(e.g. [3,21,23,33])

Objective
(e.g. [31,32])

General environment (socio-cultural,
technological, political-legal and
economic factors)

- All companies have to manage the
same degree of uncertainty in the
environment (general or specific).

Type of environment

e.g. [21,22,23
( & [ D Task environment (customers,

suppliers and competitors)

- Independent of the decision-maker.

— Based on historical accounting data
(e.g. stability of sales, value added)

- Based on deciders mental schemas
and their bounded rationality.

- Each company perceives a different
degree of uncertainty in the
environment (general or specific)
that it has to manage.

It is the information that is actually
taken into account when making
decisions: expected to be more
strongly linked to the business
strategy

Source: own elaboration.

teristics of the country or region where the company is
located that may affect all its firms regardless their sector.
It is defined based on different characteristics that varies
slightly among authors depending on the context of their
study. The most common factors are those included by
Daft et al. [21], Elenkov [26], May et al. [27]: the socio-
cultural, technological, regulatory and economic factors
of the region. On the other hand, in a comparative study
between firms in the United States and India, Stewart et
al. [23] add the political-legal factors that entrepreneurs
of both countries perceive similarly. These characteris-
tics are also analysed in the works of Sawyerr [28] on the
environment of firms in Nigeria, Elenkov [26] in Bulgar-
ia, or May et al [27] in Russia. Sopha et al. [20] consider
natural disasters as a relevant variable of the environ-
ment in a sample of SMEs in Indonesia.

Environmental analysis is the process of seeking and
collecting information on events, trends and changes
external to the firm that will guide its future course of
action [29]. It is relevant then the type of information
being analysed. The literature has traditionally suggest-
ed two approaches* (Table 1). The first one considers the
environment as an objective reality independent of the
decision-maker (for example, [31,32]). It would imply, for
instance, that all firms in a sector would have to address
the same degree and type of uncertainty [14]. The second

*Lueg and Borisov [30] analyse extensively the conceptual and meth-
odological differences of characterising the environment through the
two approaches suggested by the literature: in an objective way by
means of archival environmental uncertainty and by means of per-
ceived uncertainty.

perspective, which we follow in this work, defines the
environment as a reality perceived by managers. Due to
their limited rationality [33], the environment is charac-
terised by managerial perceptions (for example, [3,19,21-
23,34]). Under this perspective, strategic decisions and
the behaviour of firms are conditioned by managerial
perceptions and their interpretation of the environment
[8,14,17,35-37]. Lueg and Borisov [30] conclude that both
measures are not perfect substitutes and that perceptual
measures are more suitable and complete for assessing
the environment.

The events that have taken place in recent years,
such as the Covid-19 pandemic, belong to the general
environment of firms, affect to all of them, and have
been particularly complex, of a special relevance and it
spread rapidly worldwide. Thus, the general environment
has become one of the greatest sources of uncertainty in
recent years and a source of opportunities and threats
that should be identified by firms. Thus, perceptions of
the general environment in the mind of managers is the
objective of this study.

2.2. Organisational environment and wineries

Like any other sector, the wine business environ-
ment also needs to be analysed to identify which vari-
ables determine or can determine the behaviour and
development of its firms. However, no studies have been
carried out that consider it as the main objective of their
analysis, but it has been included as conditioning ele-
ments when explaining other concepts related to firms.
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When analysing wineries’ strategies, there are
works that consider some external factors as condition-
ing items. An example of this is Jordan et al. [39]. With
the objective to identify the drivers of Australian winery
success compared to French ones, they conclude that the
emergence and success of the Australian wine indus-
try is partially due to their environment: a simpler and
more permissive wine legislation and a more innovative
environment, among other factors.

Some of the environmental characteristics more
frequently considered in the winery industry are those
related to the natural environment and environmental
sustainability. In this framework, Fernandez-Olmos et
al. [40] mention the high dependence of viticulture on
external conditions derived from the natural framework
of the environment, such as natural disasters, insect
infestations, disease or drought. In relation to sustain-
ability, Ouvard et al. [41] conclude that sustainability
shapes the business model in the wine industry. Ferrer-
Lorenzo et al. [42] also analyse the link between the
winery’s business model and sustainability, derived from
the greater interest in ecological aspects shown by wine
consumers.

Another important feature of the environment that
has been analysed, although with a more marketing-
focused approach, is consumer behaviour and habits
(e.g., [43-47]), which is a socio-cultural characteristic of
their environment. Related to that, Rossi et al. [48] in a
study with Campania (Italy) wine firms conclude that
the most important characteristics of successful wine
enterprises is their ability to understand the environ-
mental features related to consumer behaviour, that is,
market trends and consumer behaviour patterns.

In recent times, the Covid19 pandemic has been
considered as one of the key elements of the win-
ery environment. Some articles focus on how con-
sumer behaviour and buying decisions were affected
by Covid-19 (for example, [49-51] and how the sector
was affected (for example, [9]). For example, Alonso et
al. [52], considering Italian and Spanish wine consum-
ers, observed marginal changes in wine consumption
during the crisis but important changes in consumer
behavior: consumers showed more interest in wine
events and wine routes and also their knowledge about
the wine region and wine in general increased. Niklas
et al. [53] analysed perceptions and reactions to Cov-
id-19 in the wine industry, differentiating between firms
from 9 countries from the Old World (France, Italy
and Spain) and New World (South Africa, USA, Chile,
Argentina, Australia and New Zealand) countries. They
found significant differences in both the perception of
impact and the response in terms of investment. In par-
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ticular, New World countries perceive a greater impact
than the other group. Macedo et al [54] specifically
analyse the impact of governments’ policy responses to
Covid-19. They found that they had varying impacts on
wine trade depending on whether it is an importing or
exporting country.

These articles just highlight some of the factors that
changed the competitive context of wineries. However,
none of them make a complete analysis of their environ-
ment putting all relevant items together to know their rel-
ative importance negative influence or positive influence.

3. RESEARCH METHODOLOGY
3.1. The sample and data collection

This study takes place in the Canary Islands (Spain),
one of the Spanish regions ‘with the oldest traditions in
vine cultivation and wine production’ [47, p. 70]°.

The Canary Islands is an archipelago made up of 8
volcanic islands and several islets in the Atlantic Ocean,
oftf the Northwest coast of Africa. The islands’ climate
is subtropical with gentle temperatures all year round
mainly due to the trade winds. This climate presents
variations both between islands and even within one
same island resulting in microclimates. This creates a
wide and varied biodiversity and landscapes and natu-
ral spaces that range from laurel forests to lava flows and
to large extensions of sand dunes. This natural value has
turned tourism, mainly sun and beach mass tourism,
into the region’s main economic activity, alongside agri-
culture, traditionally focused on bananas.

Vine is the second most important crop in the
Canaries depending on the area occupied [56]. There are
11 wine Designations of Origin out of a total of 101 in
Spain [57]. In the report by the Instituto Canario de Cal-
idad Agroalimentaria (2009-2010) [58] two factors of the
islands’ environment are mentioned as determinants of
the characteristics of their wine: climate and soil.

Wineries are usually family farms, with a highly
artisanal production, high production costs [59] and
great difficulties in terms of generational renewal [60].

Its contribution to the region is not only economic
but also fulfils a landscape function, in addition to envi-
ronmental conservation and preservation of old varieties
[15]. At the end of the last century, the sector modern-
ised significantly and maintained a process of growth

%> Alonso [55] presented the Canary Islands wine production as similar
in history, tradition and heritage to that of the Croatia wine industry.
Thus, this paper contributes not only to the knowledge of the wine sec-
tor in the Canary Islands but also to other wine regions.
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due to the decisive support of the public administra-
tions [61]. The creation of the Designations of Origin
also meant a turning point for the sector by encourag-
ing the search for quality [62] and contributing to its
professionalisation and future competitiveness [63]. This
way, in recent decades, the islands’ wine has been reval-
ued, has acquired a social prestige, making significant
investments in infrastructure for cultivation and in the
improvement of wineries [15].

As a way to find new and different wine consumers,
wineries are slowly moving towards their diversification
and are focusing their attention on tourists. However, the
works of Alonso and colleagues [55,63-66] still observe a
lack of wine tourism culture in the sector and suggest its
development as a natural extension from the traditional
product [55]. Thus, the initiatives that combine wine, cul-
ture, tradition and tourism will allow using the poten-
tial of tourism in the region and therefore increase sales
[66] and contribute to the economic development of the
region [67]. Alonso et al. [65] identify at the same time
some threats from the environment for its development
like the luggage restrictions on flights, the anti-drink-
drive laws or the prepaid travel packages [55].

The information needed to make the environmen-
tal analysis of wineries was obtained from a sample of
wineries located in the Canaries (Spain). During Febru-
ary and the beginning of March of 2022, managers were
contacted by phone, in person or via email to request
their participation in the study. The survey process end-
ed on 19 March, 2022. The total number of wineries that
answered the questionnaire was 66 from a total popu-
lation of 86 wineries according to the SABI® (76.74%
response rate), being all the questionnaires received val-
id. They constitute our sample (Table 2).

The wineries of the sample (Table 2) are charac-
terised by being mostly micro enterprises (75.8%) and
small enterprises (21.2%). Regarding their age, the
most numerous group of wineries are over 30 years old
(31.8%), followed by the ones that are between 21 and 30
years old (28.8%), and those that are up to 10 years old
(27.3%). In relation to their markets, it is surprising that
the largest group of wineries aspires to cover all markets
(37.9%), which would include both regional and national
and international markets. It is followed in importance
by the group of wineries focused on a local and insular
market (27.3%), perhaps linked to the wineries with low-
er capacity.

©SABI (Sistema de Andlisis de Balances Ibéricos) by Bureau Van Dijk (a
Moody-s Analytics Company) in one of the most comprehensive data-
bases on Spanish and Portuguese companies. It provides contact details
of the companies, their descriptive characteristics and their annual
accounts that the authors need for their research project.

Table 2. The sample (N=66 wineries).

Number %
Age
0-10 years 18 27.3%
11-20 years 8 12.1%
21-30 years 19 28.8%
More than 30 years 21 31.8%
Total 66 100%
Size
Microenterprise 51 77.3%
Small winery 14 21.2%
Medium sized winery 1 1.5%
Total 66 100%
Markets
Local and island market 18 27.3%
Regional market 11 16.7%
National market 10 15.2%
All markets 25 37.9%
Missing data 2 3%
Total 66 100%

Source: own elaboration.

In short, our wineries show the characteristics that
have defined the wineries of the Canary Islands for cen-
turies: they are mostly micro enterprises with a long tra-
dition.

3.2. The questionnaire

The research team designed a questionnaire ad hoc
with two parts. In the first section managers should indi-
cate the descriptive characteristics of the wineries (name,
location, date of establishment, number of employees and
markets). In the second part managers should answer
the question “Please rate the influence of the following
environmental items on the management of your win-
ery (1 being a very negative influence and 5 being a very
positive influence)”. Based on the literature, they had to
assess a total of 12 items belonging to the following seg-
ments of their general environment (Table 3):

- Geographic segment: the geographical characteris-
tics of the Canaries are determining factors of the
region, its firms and its wines [58].

- Economic segment: given the commitment of the
wineries for the quality and modernisation of their
facilities in recent times, it is important to know if
the development of the Canaries in terms of infra-
structures, transport or communications could
support their own development. In addition, given
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Table 3. Environmental segments and items.

Please rate the influence of the following environmental items on
the management of your winery (1 being a very negative influence
and 5 being a very positive influence)

Segment Items to be assessed

. Location of the Canaries
Geographic segment . Geography of the Canaries

. Climate

Development in the Canaries
Economic segment . Purchasing power

. Unemployment

. Political situation

Politic-legal segment Laws

O 0 N[O AW N

. Covid19 protocol

10. Social values and habits
Socio-cultural segment  11. Demographic factors

12. Education and training level

Source: own elaboration.

Table 4. Descriptive statistics of environmental items.

Min  Max Mean St. dev.
1. Location of the Canaries 1 5 3.11  1.054
2. Geography of the Canaries 1 5 344 0914
3. Climate 2 5 3.97 0.894
4. Development in the Canaries 1 5 3.11  0.897
5. Purchasing power 2 5 2.89 0.787
6. Unemployment 1 4 223 0.652
7. Political situation 1 5 3.03 0.701
8. Laws 1 4 3.02 0.813
9. Covid-19 protocol 1 5 2,67  1.043
10. Social values and habits 2 5 3.88 0.713
11. Demographic factors 1 5 333 0.829
12. Education and training level 2 5 3.14  0.654

Source: own elaboration.

that the price of wine is sometimes established as
an important determinant of purchasing decisions
[68], the purchasing power of the population and the
unemployment rate, as one of the most remarkable
characteristics of the region defines the main eco-
nomic features of their environment.

- Politic-legal segment: includes general character-
istics of the political situation as a reflection of the
greater or lesser institutional support to the sector,
which has been decisive for its development [61];
the laws that, as in the case of luggage restrictions
on flights and the anti-drink-drive laws, have posed
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threats to the sector in other times [55], and the

Covid19 protocols, as a reflection of the specific pro-

visions derived from the Covid-19 situation.

- Socio-cultural segment: includes the determining
characteristics of the society for the decisions of
wine consumers such as the profile of the consumer
(e.g. [47,69]).

The quality of the measurements was analysed by
means of the statistics given by the Rasch model, which
was applied in the study. The reliability shows satisfac-
tory levels, both for wineries (reliability of 0.70) and for
the items of the scale (reliability of 0.96). Validity and
unidimensionality were also checked.

Table 4 provides a descriptive analysis of the answer
to the items. It already shows the importance of the cli-
mate and social values and habits, which has the high-
est means and the most positive influence. In contrast,
unemployment has the lowest mean of all the items and
the most negative influence. This last item is the one
with the lowest St. deviation.

3.3. Rasch analysis

Rasch analysis [16] was developed to improve the
precision of the researchers in the construction and use
of instruments for measurement [70]. It has been tradi-
tionally used on Medicine, Psychology and especially on
Education. Its application in the business field is more
recent [71-75]. As a result, it is defined as an “important
methodological advance for management research” [76,
p- D.

One of its main advantages is related to the type
of variables that, in general terms, are used in the field
of management: the latent variables, those that are not
directly measurable, like the influence of the environ-
ment, which is considered in this paper. Rasch analysis
[16] is particularly suitable for the measurement of these
variables. In fact, according to Wright and Stone [77, p.
34] “is the only method for constructing measures from
observations”, or, in other words, transforms the data
into “objective” measures [73]

Regarding the approach of the analysis, while other
data management techniques try to characterise the whole
sample of the study, the Rasch analysis [16] focuses on
the individualised analysis of each of the subjects of the
study, whether patients, students or wineries, in our case.
This way, there is no need to assume that the set of data
follows a normal distribution [78] for its application. This
approach allows a detailed analysis at an individual level
of the behaviour of both each subject and each item [76].

In addition, it is defined as a conjoint measure-
ment model and the estimated parameters of the sub-
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jects as well as those of the items are expressed in the
same units of measurement, logits. This allows develop-
ing the conjoint analysis, which is another advantage of
this technique. This way, subjects and items are located
simultaneously on the linear continuum that describes
the variable analysed (the latent variable), so that each
item can be evaluated with respect to each subject and
each subject with respect to each item.

The Rasch Rating Scale Model, developed by
Andrich [79,80] is the one applied in this work. It is par-
ticularly suitable for being applied with ordinal multiple
category scales, such as the ones used in this work.

For the analysis of the latent variable environmental
influence, this methodology starts from the scores of a
group of wineries (subjects) about a set of items (items
of the environment). With these scores, a model that
explains such variable and the parameters is estimated,
both for the subjects (wineries) and the items (items of
the environment). Then, the parameters are located on a
linear continuum that represents the latent variable.

The parameters of the wineries (subjects-fn) and
the parameters of the environmental items (items-0i) are
simultaneously located on the linear continuum (Figure
1). According to the scale used from 1 (high negative
influence) to five (high positive influence), their location
on the continuum gives the items a character that goes
from more positive influence (items lower on the contin-
uum and with the smaller measurements) to more nega-
tive influence (items located higher on the continuum
and with the bigger measurements). Similarly, the winer-
ies are also placed along the continuum. In this case, it
is indicated whether the wineries perceive the influence
of the environment as being negative or like a threat in
general (wineries located at the top of the continuum
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Figure 1. Lineal continuum.

with the bigger measurements) or like a positive aspect
or like an opportunity (wineries located at the bottom of
the continuum with the smaller measurements).

From a mathematical point of view, it is expressed as
follows (based on [72]):
P, ;is the probability of a subject n with skill 8, choosing
category j on a common scoring scale applied to item i
of difficulty d;. Then, P ., is the probability of select-
ing category (j-1). The Neperian logarithm of the defined
ratio odds would be:

P -
In ' = ﬁn -6, - Ty (1)

- Pni(j ]

where {3, and d; represent the measurements in the
dichotomous Rasch model [16], and t; is the Rasch-
Andrich threshold. It would be the point in the latent
variable at which the probability of selecting category j
is the same as that of selecting category (j-1), considering
the difficulty of item i.

The expression of that probability would be:

P, = }1/ eXp{j(ﬁ,, _5,-)_27"/,J 2)

where t; is 0 and g a normalised/standardised factor that
reflects the sum of all the possible numerators.

The work is undertaken with two facets that interre-
late in the Rasch Model (wineries and items of the envi-
ronment), where:

3, is the parameter of the skill of wineries n, and whose
field of variation n ={1,...,N} (sample of wineries);

d; is the parameter of the difficulty of item i, and whose
field of variation is i = {1, L}(sample of items considered),
which would be the influence of the item.

The parameters are estimated using a maximum
likelihood method through the software Winsteps 3.92.1
(Linacre, 2016), which considers the algorithms PROX
and JMLE (joint maximum likelihood estimation)’.

4. RESULTS

The results were obtained by applying the software
Winsteps 3.92.1 to the answers given by the managers
of wineries about their perceptions of the environment.
The program estimates the explanatory model of the
latent variable “environmental influence” and the linear
continuum (Figure 2) that represent it. Figure 2 shows

7To delve deeper into the fundamental and probabilistic mathemati-
cal developments of this methodology see, among others, Wright and
Stone [77].
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Figure 2. Opportunities and threats for wineries. Source: own elaboration.

the parameters of the environmental items on one side
and the parameters of the wineries on the other side.
The exact location of each parameter on the continuum
is determined by the measurements estimated by the
model (Table 5). From these measurements and their
location in the continuum, the perception of the items as
opportunities or threats of the environment is deduced:
the items lower on the continuum and with the smaller
measurements are the ones perceived as opportunities
and items located higher on the continuum and with the
bigger measurements are perceived as threats.

Two items stand out for being located particular-
ly on the lower part of the linear continuum with the
smallest measurements (Figure 2 and Table 5): climate
(-1.56 logits) and social values and habits (-1.42 logits).
According to the explanations in the methodological
section, such smallest measurements make these influ-
ences to be perceived as the two main positive ones gen-
erated by the environment and thus constituting their
main opportunities. Climate is particularly positive for
wineries and continues to be a great opportunity for the
sector as a key determinant of the characteristics of the
islands” wine [58]. From the joint analysis of items and
wineries, it can be seen that, however, there are two win-

eries W32 (-1.62 logits) and W90 (-1.81 logits) that per-
ceive the climate as a threat since they are located below
this variable on the continuum and their measurements
are lower than that of the climate (-1.56 logits).

As for the social values and habits of society, they
are also perceived as an opportunity that wineries can
take advantage of since wine and wineries are rooted in
the culture of local society [65]. Therefore, they are part
of their habits and values due to the long winemaking
tradition of the region [47].

Unemployment rate (1.87 logits) lies on the opposite
side of the continuum, thus being the greatest negative
influence and the main threat perceived by the manag-
ers of wineries, with a significant difference over the rest.
The level of unemployment in the Canary Islands is one
of the highest in Spain, standing at 25.2% at the end of
2020 compared to 16.1% of the country’s total [82]. How-
ever, from the joint analysis of items and wineries, one
exception can be observed: W19 winery (2.00 logits). This
winery is the only one that considers unemployment as
an opportunity since it is located slightly above this item
on the continuum and its measurement is slightly higher
than that of the latter. It is a small winery, more than 30
years old and selling its wines in the local market.
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Table 5. Environmental item measures.

Items Measure Model MPTMEA
S.E. MNSQ MNSQ Corr.
Unemployment 1.87 0.18 0.88 0.94 0.18
Covid-19 0.82 0.17 1.62 1.61 0.42
Purchasing power 0.50 0.17 0.93 0.94 0.43
Laws 0.28 0.17 0.82 0.83 0.58
Political situation 0.25 0.17 071 072 048
Education/Training 0.15 0.17 0.58 0.57 0.44
Location 0.10 0.17 1.23 1.22 0.63
Development 0.04 0.17 0.89 0.89 0.61
Demographic factors -0.40  0.17 1.03 1.04 0.34
Geography -0.64  0.17 1.08 1.08 0.53
Social values and habits -1.42  0.18 074 075 053
Climate -1.56  0.18 1.41 1.41 0.39
MEAN 0.00 0.17 0.99 1.00
P.SD. 0.90 0.00 0.29 0.28

Source: own elaboration.

Contrary to what might be expected, Covid-19 and
all the legislation and regulations in this regard (0.82
logits) are not the greatest threat to wineries but the
second most negative influence, at a remarkable dis-
tance from unemployment. Once the great influence of
Covid-19 has been overcome®, most of the restrictions
and regulations have been eliminated and the time and
spaces lost are trying to be recovered.

The rest of the items are found on the central part of
the continuum. If the mean influence of the set of items
(0.00 logits) is taken as reference, there are two variables
that make a more positive influence than the mean of
variables, although lower than that generated by climate
and social values and habits, which are considered the
main opportunities. These two items that equally favour
the sector are the geography of the Canaries (-0.64 log-
its) and demographics (-0.40 logits). The rest of items
have higher measurements than the mean and there-
fore would generate a negative influence on wineries,
although these threats would not be as serious as unem-
ployment and Covid-19. The purchasing power of the
population (0.50 logits), which is a determining factor in
the purchasing decisions of consumers and particularly
linked to unemployment, is one of them.

The items linked to legislation (0.28 logits) and the
general political situation (0.25 logits), along with the

81t should be noted that at the time of the management survey (February
- March 2022), the most critical period of the Covid crisis and the period
of home confinement (March - June 2020) had passed, although some of
the social, technological and economic consequences were still present.

Table 6. Differential Item Functioning considering age and size of
wineries*.

Winery DIF DIF Winery DIF DIF DIF Prob. Item
class Measure S.E. class Measure S.E. Contrast ’
0-10 More
-1.41 0.33 than 31 -2.58 0.36 1.17 0.0233 Climate
years
years

*This table shows only the significant differences found. The results
for the other items, considering age and size have a probability
higher than 0.05 and made them non significant.

Source: own elaboration.

level of training of the population (0.15 logits), the loca-
tion of the Canary Islands (0.10 logits), and the level of
development of the Canary Islands (0.04) are also locat-
ed as negative influences, although with less intensity.

To complement the results obtained, another tool
provided by the Rasch analysis has been applied: the
Differential Item Functioning (DIF)°. This indicator
allows us to know if there are significant differences
in how wineries perceive the influence of their envi-
ronment depending on their age or size (Table 6). The
results obtained show us that there is only one signifi-
cant and relevant difference (prob. 0.0233 and Dif con-
trast 1.17) if we take into account the age of the wineries
and only in relation to how they perceive the influence
of the climate. This way, the group of wineries that have
been active for more than 30 years perceive the influ-
ence of the climate even more positively than the group
formed by the youngest wineries (0 to 10 years). The
reason could be that younger wineries are often run by
younger people. It is precisely these young people who
are more environmentally and climate conscious and
perceive climate less as an opportunity than older peo-
ple who are supposed to run older wineries °. The rest
of the aspects of the environment are not perceived as
significantly different by the wineries according to their
age after Covid-19. In the case of the size of the wineries,
no significant differences have been found in how they
perceive the influence of the environment.

9 The analysis of the residuals derived from the process of data adjust-
ment to the model allows verifying the presence of a differential item
functioning (DIF) between the groups of wineries. The estimation of
this DIF is performed using a hypothesis contrast to determine whether
the difference in the location measures of the items in each subsample
is significant.

10Research founded by El Observatorio Social de la Fundacion “La Caixa’,
carried out by Rodon and Guinjoan [83] on whether attitudes towards
climate change in Spain vary with age, concludes that young people tend
to be more concerned about climate change, even more so than the econ-
omy. Specifically, 42% of 16-25 year olds and 35% of 26-35 year olds con-
sider climate change to be one of the three main current problems.
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5. CONCLUSIONS, IMPLICATIONS AND
FUTURE LINES OF RESEARCH

5.1. Conclusions

A first noteworthy contribution of this article is that
it carries out an analysis of the new environment after
Covid-19 of the wineries located in the Canary Islands
(Spain), a region with a special winemaking tradition
and unique and differentiated wines, which can serve
as a reference for other areas and wineries as well as for
new entrepreneurs in the sector.

After the application of an innovative methodology
in this field, such as the Rasch’s analysis [16], another
of the noteworthy contributions of the article is that it
identifies that the great opportunity offered by the envi-
ronment to wineries is still the natural characteristic
that has traditionally been considered one of the great
drivers of the sector, regardless of the winery’s size: the
climate, determining factor of the characteristics of
the wine of the Canary Islands along with the soil [58].
This item is particularly positively by wineries that have
been active for more than 30 years. The perceived great
variety of microclimates existing in the Canary Islands,
together with the richness of vine varieties, allows us
to predict the most appropriate grape for each micro-
climate so that it can develop its entire cycle in the best
conditions [84].

In addition, the climate is one of the permanent ele-
ments that are fixed when planting, being in turn the
regulator of the development processes of the vine cycle
[85]. Hence, this favourable climate is considered one of
the factors that determines with greater impetus the viti-
cultural vocation of the islands [84].

On the other hand, the warm and mild climate all
year round in the Canary Islands is the most important
aspect when choosing the Canary Islands as a tourist
destination [86]. The visitors, potential wine consum-
ers, are increasingly looking for new and differentiated
experiences apart from the sun and beach offer, such as
guided tours, social events in wineries and wine tastings.
These events are the natural extension from the tradi-
tional product of wineries [55], which should be exploit-
ed with greater determination by wineries within the
framework of wine tourism.

Social values and habits are found as the second
source of opportunities. Wine and wineries have been
part of the culture of local society for centuries [64]
and are part of its habits and values due to the region’s
long winemaking tradition [47]. Apart from that, after
months of confinement, lockdowns, and social distanc-
es, society has returned to normality and it implies that
family and friends gatherings (birthday celebrations,
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anniversaries, weddings, graduations, business lunches
or Christmas), social events (inaugurations, exhibitions,
cultural festivals, book presentations, among others) or
popular festivals (carnivals, pilgrimages, or religious fes-
tivities) play an important role in people life after being
missed for a long time. All these events are important
for the wine sector as it is “part of a bundle consumed in
social activities” [9, p. 843].

After the wine market very strong contraction in
2020 [53], the great threat to wineries is not Covid-19 and
its protocols. The great threat to wineries has been one of
the pandemic’s consequences, the increase of the unem-
ployment rate, with a substantial difference over the rest
of the environmental variables. The unemployment rate
has important consequences for the purchasing power
of families after a difficult period, with lockdown peri-
ods, with the paralysis of the vast majority of economic
activities and in which the savings of families served as a
great help to solve the economic problems in many cases.
Besides that, it is important to know that the main wine
consumers of these wineries are the islands’ residents,
being more likely to consume wine if they are civil serv-
ants or employees [87]. Apart from that, price is one of
the determinants of wine consumption [68].

In short, the general environment is perceived by
managers as an important source of opportunities for
the wine sector of the islands by presenting natural con-
ditions, like climate, and social conditions that favour
their development. However, it also provides threats,
such as unemployment, which could affect the Canary
Islands wine market, where the wineries do not pre-
cisely compete on price. Finally, after the negative shock
of pandemic [53], the sector’s perception of the general
environment seems to be similar for wineries in the
Canary Islands. With the exception of climate, winer-
ies, regardless of their age and size, perceive the same
opportunities and threats in their general environment.

5.2. Implications

A first implication of this study is the clear evidence
that the wine sector in the Canary Islands is aware of
having in its favour the natural conditions of the islands,
such as climate, regardless of the size of the winery. Fur-
thermore, the climate is one of the main tourist attrac-
tions of the islands and its visitors should be clearly seen
as potential consumers of their wine. In addition to this,
tourists who arrived on the islands in 2021 made their
greatest expenditure, without considering accommoda-
tion, in restaurants and cafes and enjoy trying the local
gastronomy [86]. This means that wineries have a clear
market niche to address in tourists and must decisively
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complement their offer with leisure activities (guided
tours, cultural events or tastings). Activities not only
aimed at tourists but also at residents, since a great-
er interest of consumers in the wine culture has been
observed in general [69]. However, despite having the
potential for this, there is a lack of a wine tourism cul-
ture in the sector [55,63-66]. This shows that, despite the
favourable natural conditions, the recent improvements
in the professionalisation of the sector and the quality
controls exercised by the designations of origin, there
is still much work to be done, especially in the search
for synergies with other sectors such as tourism. Tour-
ism sector, which in its new strategy after Covid-19, aims
precisely to promote the integration of everything local
and the complementarity with the rest of the sectors of
the economy of the Canaries!!. The wine sector must
also take special advantage of the “proposition” made by
the tourism sector for the diversification of its offer, fur-
ther exploiting the obvious synergies that exist between
both sectors.

With a clear commitment to wine tourism, wineries
could also minimise the negative effects of the main cur-
rent threat to the sector, unemployment, a traditional evil
of the local economy that has worsened after Covid-19
and difficult to solve in the short and medium term.

From the point of view of public institutions, this
paper has also important implications. It goes into
managers’ minds to know how they perceive their envi-
ronment and what they have really present when mak-
ing decisions. The first implication is the need to con-
tinue proposing policies to improve employment in the
Canary Islands, mainly youth employment, since it is
negatively conditioning their future. Secondly, the insti-
tutions must continue to carry out actions to improve
the competitiveness of the sector, aimed at modernis-
ing facilities, improving their varieties, training wine-
growers, positioning an institutional brand of ‘Canar-
ian wines’ and diversifying its offer. A good example in
this regard is the Aid for investments of the Wine Sec-
tor Intervention within the framework of the Strategic
Plan of the Common Agricultural Policy (Royal Decree
905/2022 of October 25) in which the need for a change
of orientation in the sector is highlighted, or the Rural
Development Program of the Canary Islands, whose

"!'The Government of the Canary Islands [88] has proposed a strategy
to transform the tourism model of the Canaries after Covid-19. In one
of their plans, they propose “the extension and cohesion of the value
chain” increasing the presence of the “Canarian component” in all tour-
ist services, as a way to differentiate the destination. Furthermore, they
consider as one of their goals that ‘the success of our tourism model is
to make the rest of the economic activity of the Canary Islands benefit
from the traction to offers. Available in https://turismodeislascanarias.
com/es/

purpose is to contribute to the development of a more
competitive agricultural sector and to the improvement
of the viability of farms, especially important given that
local wine is more expensive to produce [64]. It is also
necessary for the designations of origin and municipali-
ties to get involved by organising events such as the V
Enogastronomic Fair of Santa Ursula (January-March
2023), the Territory and Wine Festival in Tegueste
(March 2023), which includes blind wine tasting, vine-
yard routes and visits to wineries, narration sessions,
cinema, music, humour and stargazing accompanied by
wine tasting, or the 10th Gran Canaria Me Gusta Fair
(April 2023), to highlight local products, such as wine.

From the point of view of the methodology used,
the Rasch’s analysis [16] and its potential, a practical
use of this study is also represented, both for the sector
and for public institutions and other researchers. The
individualised treatment of the items but particularly of
the wineries is especially important, since it allows us to
know what each winery considers as a threat and what
it perceives as an opportunity, being decisive in view of
the new competitive framework after Covid-19 and the
need to return to normality while reorienting strategi-
cally the sector.

5.3. Future lines of research

This work also represents an important contribution
to the literature since a whole line of research can be
developed from these preliminary results.

One of the future lines should be aimed at solving
one of the limitations of this study, that is, the size of the
sample used. For example, wineries from other regions
of Spain, such as those in the Balearic Islands, which
share characteristics with the Canary Islands such as the
fragmentation of the territory and the importance of the
tourism sector, could be incorporated. Undoubtedly, the
extension to the entire Spanish territory would be ideal
or even incorporating wineries from other countries.

Those related to climate change could also be
included as variables of the general environment to be
considered and valued by the winemaker, as it is evident
that global warming is affecting the sector and modify-
ing its way of growing and selling wine and also its final
product.

Once the general environment of the wineries has
been analysed, a second step would be to make a diag-
nosis of their specific environment and the bargaining
power exercised over the wineries by their suppliers, cus-
tomers and, mainly, their competitors, whose rivalry in
quality and price is evident when consulting the market
shares of the major brands and Designations of Origin,
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that continue to reign in the Spanish tables, such as Rio-
ja, Ribera del Duero or Rueda.

From the point of view of the technique applied, the
Rasch methodology [16], it could delve into the tools it
provides and further exploit its potential. For example,
a differential analysis of groups of wineries and groups
of items could be made in order to know if, in general
terms, there is some segment of the environment that is
in itself an opportunity or if there is some that is a threat
as a whole. Or the differential item functioning, depend-
ing on the location of the winery, which would delve into
the differentiated management by islands or areas.
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Abstract. Consumer segmentation is very relevant in the design of wine marketing
strategies. Previous studies showed that there is a relationship between the consump-
tion situation and the willingness to pay for a bottle of wine. In this sense, the con-
sumption situation is considered a segmentation variable. However, price sensitivity in
relation to the consumption occasion was not measured. In this paper, we propose four
measures of price sensitivity to the consumption occasion. We illustrate how to com-
pute them and discuss their advantages and limitations. One of the measures only dis-
criminates consumers that are sensitive to the consumption occasion from those who
are not. In turn, the other measures are more informative and make it possible to dis-
tinguish between different degrees of sensitivity. The proposed measures can be used to
classify consumers and further improve the knowledge of wine marketeers and deci-
sion makers in the wine industry about them.

Keywords: wine, consumption situation, willingness to pay, sensitivity measure.

1. INTRODUCTION

The consumption situation is an issue of interest for both academics and
non-academics. In consumer behavior research, the importance of the con-
sumption situation in the purchase decision process is recognized. Under-
standing such process is particularly relevant in the wine area, given the
diversity of wine markets and the wide range of choices available to the con-
sumer. In this context, Bruwer et al. [1] consider pertinent the adoption of
segmentation methodologies in order to better analyze consumer behavior.
Wine marketing theory portrays wine as a product possessing a set of cues
that aim to satisfy consumer needs [2]. Lockshin and Hall [3] identify a set
of attributes that motivate the wine choice, such as brand, country of origin,
grape variety, winemaker’s name, vintage, alcohol content, taste and pack-
aging, but also price. However, Belk [4] questions the reliability of research
results on consumer behavior that do not take into consideration the effect
of the consumption situation. In the same line, Quester and Smart [5] state
that studying market segmentation by consumption situations may allow
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the reduction of the companies’ target, leading to more
assertive and profitable decision-making. Thus, for each
consumption situation, the most valued attributes may
be described, providing preponderant information that
allows companies to define the segments in which they
intend to operate [6,7]. According to Barber et al. [8],
the recognition of new wine consumption occasions is a
relevant topic in wine marketing research. Furthermore,
Hall and Lockshin [9] stress the importance of the rela-
tionship between price and the situation in which the
consumer intends to drink wine. Several studies suggest
that price constitutes a discriminant variable in different
consumption situations [10-12].

This work aims to study the influence of the con-
sumption situation on the purchase decision, more spe-
cifically, on the willingness to pay. For this purpose, we
introduce several ways to measure consumers’ sensitiv-
ity in willingness to pay for a bottle of wine in different
consumption situations. Our measures of sensitivity can
be used to characterize and segment consumers, provid-
ing new and relevant knowledge about consumer behav-
ior in different consumption situations.

After this brief introduction, a literature review
is given, where the importance and impact of the con-
sumption situation in wine consumer behavior and
willingness to pay for a bottle are detailed. Subsequent-
ly, we present the main contribution of this paper: dif-
ferent measures of price sensitivity to the consumption
occasion. We exemplify how to calculate them and dis-
cuss their advantages and disadvantages. Finally, we end
with the conclusions and some suggestions for further
research.

2. LITERATURE REVIEW

The volatility of the markets, changes in consumer
behavior and the increasing number of players operat-
ing in the wine industry have made the market more
demanding. Wine is identified as a product of multiple
attributes, such as packaging, label, brand, price, region,
grape variety, alcohol percentage and taste, among oth-
er. Its evaluation is a complex task and, for many con-
sumers, choosing a wine appropriate for a specific occa-
sion can be a complicated challenge. In this context,
understanding the consumption habits and needs of
consumers is crucial to design an effective marketing
strategy. Given the diversity of wine markets, several
authors mention the importance of adopting segmen-
tation methodologies to analyze and understand wine
consumer behavior [1,13,14]. Segmentation enables the
division of markets that can be reached with different
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marketing tools [15]. Kotler et al. [16] identify classical
marketing segmentation variables such as geographic,
demographic, psychographic and behavioral. Thach
and Olsen [17] propose a segmentation based on life-
style with the purpose of highlighting motivations and
consumption occasions. Naturally, the consumption
situation plays a preponderant role in the definition of
market strategies [18]. Market strategies are intricately
linked with consumption situations as they are crafted
to comprehensively grasp, shape and adjust to con-
sumer behaviors and preferences [19]. This alignment
is crucial for stimulating consumption and accomplish-
ing business objectives effectively. By understanding
the nuances of different consumption situations, such
as social gatherings, special occasions or everyday con-
sumption, marketeers can tailor their strategies to reso-
nate with consumers’ needs, desires and motivations.
This approach allows companies to deliver targeted mes-
sages, products and experiences that enhance consumer
engagement and drive sales. Ultimately, aligning market
strategies with consumption situations enables busi-
nesses to build stronger relationships with their target
audience, foster brand loyalty and achieve sustainable
growth in a competitive marketplace [16]. According to
this reference, the consumption situation is particularly
relevant, because it can affect the link between purchase
intention and purchase decision, so personal preference
and purchase intention are not themselves absolute sig-
nals of buying behavior. In essence, purchase intention
and purchase decision are interrelated stages within the
consumer decision-making process. Purchase intention
precedes the purchase decision, acting as a preliminary
indicator of the consumer’s inclination or readiness to
buy. Subsequently, this intention significantly influences
the eventual purchase decision and its outcome. Belk [4]
refers the relevance of situational factors in consumer
behavior for marketing, considering that understanding
the effect of the consumption situation in conjunction
with the knowledge of an individual consumer stands
as an important basis for fine-tuned marketing efforts.
Situational factors encompass the environmental or con-
textual elements that have the potential to influence an
individual’s behavior or decision-making process within
a specific situation. These factors are often temporary
and can fluctuate depending on the circumstances sur-
rounding that particular moment. Situational factors
play a significant role in shaping consumer behavior and
decision-making by directly influencing perceptions,
motivations and choices within those specific instances
[4]. In the same sense, Bonner [20] considers that the
consumption situation affects the consumer’s decision-
making structure in the purchase process. Therefore,
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in addition to recognizing the triggers arising from the
effect of the consumption situation in relation to the
products and the buying situation, it is necessary to dif-
ferentiate the consumption situation. Thus, it is impor-
tant to understand the concept of consumption situ-
ation, which is defined by Belk [4] as “all those factors
particular to a time and place of observation which do
not follow from a knowledge of personal (intra-indi-
vidual) and stimulus (choice alternative) attributes,
and which have a demonstrable and systematic effect
on current behavior” (p. 157). A variety of studies have
addressed the prediction of demand behavior, particu-
larly when analyzed with individual characteristics, and
have found evidence on the role of the consumption sit-
uation in explaining consumer decision-making [20-23].
In the wine sector, consumers buy wine for a wide range
of situations ranging from buying wine for consumption
at home to buying wine for special occasions such as a
dinner at home with friends, a celebration or a gift. The
studies of Aqueveque [6] and Hall et al. [7] suggest that,
on different consumption occasions, the same consumer
may have different choices according to the consump-
tion situation for which the wine is intended. Along
the same line, several authors have collected evidence
supporting the hypothesis that wine purchase and con-
sumption are significantly influenced by the purchase
and consumption situation [9,24-26]. Lockshin and Hall
[3] present a thorough analysis of the causes that mar-
keting studies recognize as being decisive in choice, in
order to highlight the complexity of wine consumption.
From this perspective, the consumption situation is
seen as the scenario in which consumption occurs, hav-
ing the ability to change the intensity with which prod-
uct attributes are perceived. The intensity of perception
for product attributes reveals the degree or strength of
how consumers perceive the different characteristics or
features of a product. This concept is fundamental in
understanding consumer behavior and decision-mak-
ing processes. It profoundly influences purchase deci-
sions, marketing strategies, product development efforts
and overall business success. The study by Quester
and Smart [5] is a reference in this regard. The results
obtained suggest that the attributes that consumers val-
ue when buying wine change according to the situation.
This means that attributes such as grape variety, region
of origin or price have a different impact on the pur-
chase decision depending on the consumption situation
for which the wine is intended. Likewise, Fountain and
Lamb [27] address consumption occasions as contexts of
choice and highlight the influence of age on wine prefer-
ences. Wine consumer behavior regarding the preferenc-
es expressed in relation to different consumption occa-
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sions calls for a change in the marketing and advertising
strategy [28].

As noted earlier, wine is a multi-attribute product,
whose evaluation occurs during consumption. The abil-
ity to evaluate quality before purchase is asymmetric
and consumers will tend to rely on extrinsic attributes to
measure wine quality [29]. This asymmetry arises from
several factors (ex: informational imbalance; complex-
ity of products or services; subjectivity of quality; lack
of expertise). The asymmetry in the ability to evalu-
ate quality before purchase underscores the impor-
tance of transparency, consumer education and trust-
building measures by sellers to mitigate uncertainties
and enhance consumer confidence in their purchasing
decisions [30]. The consumption occasion can amplify
the issues of asymmetry in quality assessment, making
it even more important for sellers to provide clear and
transparent information about their products or servic-
es and establish consumer trust. In many consumption
situations, consumers face time pressures, social influ-
ences and heightened expectations, which can hinder a
comprehensive evaluation of product or service quality.
Therefore, providing accurate and transparent informa-
tion, along with building trust relationships with con-
sumers, is crucial to mitigate information asymmetry
and promote an informed and satisfactory purchas-
ing decision. Consumers rely on intrinsic and extrinsic
wine attributes to decide which wine to buy. Intrinsic
cues encompass the inherent characteristics of the wine
itself, comprising its taste profile, aroma and body. These
cues stem directly from the sensory encounter with the
wine and are fundamental in shaping consumers’ evalu-
ations and preferences. For example, factors such as the
perceived complexity of flavors, the equilibrium between
acidity and sweetness or the duration of the finish are
all intrinsic cues that consumers take into account when
assessing a wine. In opposition, extrinsic cues relate to
external factors surrounding the wine, such as its price,
brand reputation, packaging and labelling. While intrin-
sic cues focus on the inherent qualities of the product,
extrinsic cues offer contextual information. From the
set of extrinsic attributes, price is generally regarded as
a relevant indicator of wine quality. In this sense, Spaw-
ton [2] states that price is an instrument to reduce the
perception of risk in the purchase act, defining it as the
amount the consumer is willing to pay for the perceived
value of the product. Naturally, the price has a relevant
impact on the perception of wine quality in cases where
there are few cues available, in cases where it is impos-
sible to evaluate the product or when there is a high
perceived risk of making a wrong choice [31,2]. The rela-
tionship between wine quality and price makes it pos-
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sible to establish the reasons for and extent of the pur-
chase decision, evaluate the gap between different price
ranges (minimum/maximum) as a function of the levels
of perceived quality that consumers attribute to it, form-
ing a relevant signal of potential demand [32]. Therefore,
the theme of creating value for the consumer becomes
essential for marketeers. Another aspect to take into
account is the fact that some consumers show greater
vulnerability to the social environment and, for this
reason, guide their purchasing decisions based on the
perception they will create in others. Thus, consumers
seek to make purchase decisions that give them positive
attributes [33]. Under these circumstances, consumers
may be less apprehensive about price in social consump-
tion environments given the reference group effect and
the social evaluation arising from the purchase decision.
In the wine market, the estimation of consumer valu-
ation, that is, the process by which consumers assign a
perceived worth or value to a product or service based
on their individual preferences, needs and perceptions
[34], is done based on two methodologies: the hedonic
price analysis [35], which aims to establish a relationship
between the price of a distinct product and its character-
istics, and the estimation of willingness to pay [36-42],
which has the purpose of determining the maximum
price at which a consumer will certainly buy one unit of
a product. Hall and Lockshin [9] recognize the impor-
tance of the relationship between price and the situa-
tion in which the consumer intends to drink the wine.
A study by Orth [43] recognizes that the choice of brand
and the benefits sought in a wine change according to
three situations: self-consumption, receiving friends or
giving as a gift. According to Stockl [44], the prepon-
derance of such circumstances can range from high to
none, varying according to the situation/occasion. Actu-
ally, in the case of buying wine for consumption, a low
price can have a significant impact on the purchase deci-
sion, but in the case of buying wine for a gift, the price
has little impact [10]. Corroborating this, Yu et al. [11]
suggest that price is a discriminating attribute and con-
clude that consumers are willing to pay higher prices for
wine purchased as a gift.

The effect of wine consumption situations on the
purchase decision and, more specifically, the willingness
to pay a certain price for wine remains a topic of interest
[12]. Segmentation according to consumption situations
and the respective price sensitivity is a relevant indica-
tor in the definition of a marketing strategy [45]. In this
context, this study aims to measure the consumers’ price
sensitivity according to different consumption situations.
The ability to measure this indicator will enable compa-
nies to segment consumers according to their sensitivity
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and characterize them to make the marketing strategy
more assertive. The development of effective marketing
strategies remains paramount for organizations striving
to achieve sustainable growth and competitive advan-
tage in today’s dynamic business landscape [16]. These
strategies serve as foundational frameworks, guiding
organizations in identifying target markets, understand-
ing consumer needs and positioning products or ser-
vices effectively [16]. By leveraging market research and
consumer insights, organizations can formulate tailored
strategies that resonate with their audience and differ-
entiate their offerings from competitors [46]. Successful
marketing strategies facilitate brand building, customer
acquisition and retention, ultimately driving revenue
growth and profitability [47]. They also enable efficient
resource allocation, optimization of marketing invest-
ments and adaptation to changing market trends. Ulti-
mately, strategic marketing initiatives foster long-term
customer relationships, enhance brand equity and estab-
lish a strong market presence, contributing to sustained
organizational performance and competitiveness [47].

3. MEASURING PRICE SENSITIVITY TO
THE CONSUMPTION OCCASION

3.1. Preliminaries

Suppose that consumers are faced with the prob-
lem of deciding how much to pay for a certain prod-
uct, depending on the consumption occasion. Assume
that there are Le{2,3,...} consumption occasions and
Ke{2,3,...} price intervals, I,,...,Ix, such that

I<I,, for i=1,...,K-1, )

which means that every element of I; is less than all ele-
ments of I,,;, and

UK I=[0,400]. (2

Each consumer chooses a price interval for each
consumption occasion. Hence, if P; denotes the price
interval for the I-th consumption occasion, then P; is
an ordinal variable with values I,,...,Ir. We code these
values numerically, representing the price interval I; by
the integer k. Therefore, writing P=I; and P=k amounts
to the same. Considering all L consumption occasions,
each individual indicates an ordered sequence of price
intervals (P,,...,P;), where P{l,...,K} for I=1,...,L.

As an example, suppose that consumers are faced
with the problem of evaluating and deciding how much
to pay for a bottle of wine to drink at home and at a res-
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taurant. In this case, we have L=2 consumption occasions.
Furthermore, assume that there are K=3 price intervals,
I,=[0,10[, ,=[10,20[ and I;=[20,+c[ euro. It is clear that
these intervals satisfy conditions (1) and (2). Now, note
that, for instance, a consumer may indicate (P,,P,)=(1,1)
and another one (P,,P,)=(2,3), i.e., the first consumer may
choose the same price interval, I, in the two consumption
occasions, while the second consumer may choose I, in
the first occasion and I; in the second one.

3.2. Measures of price sensitivity to the consumption occa-
sion

In the section, we will introduce four ways to meas-
ure price sensitivity to the consumption occasion. They
will be represented by functions §,,...,S, of (Py,...,P)), i.e.,
S$;=S,(P;,...,P)) for i=1,...,4. In order to illustrate the com-
putation and facilitate the comparison of these meas-
ures, we shall consider the data in Table 1, referring to a
sample of eleven hypothetical consumers, L=6 consump-
tion occasions and K=5 price intervals.

3.2.1. First sensitivity measure

Our first sensitivity measure, denoted by §,, is
inspired by the way how the authors of [48] distinguish
between loyal and nonloyal purchases. They consider
that a consumer is loyal to a brand if he/she buys that
brand in more than 50% of the purchase occasions and
nonloyal otherwise. As remarked by the authors, the
threshold of 50% can be adjusted to a different, suitable
value, like 60% or 70%. In this context, we consider that
a consumer is loyal to a price interval if he/she chooses
that price interval in more than 50% of the consumption
occasions and nonloyal otherwise. Furthermore, we con-
sider that a consumer is insensitive to the consumption
occasion if he/she is loyal to a price interval and sensi-
tive otherwise.

Formally, given an ordered sequence of price inter-
vals (P,,...,P;), where Pge{l,...,K} for I=1,...,L, assume
that value 1 has a relative frequency f; in the L consump-
tion occasions, etc., until value K with a relative frequen-

cy fx. Let
fna=max{f},....fx}- 3

Then, the sensitivity measure is defined as

5= {0 if oo > 50%
P71 otherwise 4)
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Table 1. Price choices on L=6 consumption occasions by eleven
hypothetical consumers. K=5 price intervals are considered. Also
shown are the values of four measures of price sensitivity to the
consumption occasion.

Consumer P, P, P; P, P; Py S S, Ss Sa

1 1 1 1 1 1 1 0 0 0 0

2 1 1 1 1 1 3 0 025 0.139 0.062
3 1 1 1 3 3 3 1 025 025 0.111
4 1 1 1 4 4 4 1 025 0563 0.25
5 1 1 1 5 5 5 1 025 1 0.444
6 1 1 1 4 5 5 1 0.5 0.868 0.772
7 3 4 4 4 5 5 1 0.5 0.118 0.105
8 1 2 4 4 5 5 1 075 0563 0.75
9 1 1 2 4 5 5 1 075 075 1

10 1 2 3 4 5 5 1 1 0.556 0.988
11 1 2 3 3 4 5 1 1 0.417 0.741

In the first case, the price the consumer is willing to
pay for the product is considered insensitive to the con-
sumption occasion; in the second case, it is classified as
sensitive.

As an example, for the second consumer in Table
1, we have (P,,P,,P5,P,,P5,P¢)=(1,1,1,1,1,3). Hence,
f1=5/6=83%, f;=1/6=17% and f,=f,=f;=0%. Since
Sinax=5/6~83%>50%, it follows that S,=0, i.e., the price
is considered insensitive to the consumption occa-
sion. In turn, for the eighth consumer in the same
table, we have (P,,P,,P;,P,P5,P¢)=(1,2,4,4,5,5). In this
case, f,=f,=1/6=17%, f,=f;=2/6=~33% and f;=0%. Since
Jnax=2/6=33%<50%, it follows that S,=1, i.e., the price is
classified as being sensitive to the consumption occasion.

This first measure of price sensitivity to the con-
sumption occasion is limited, because it only discrimi-
nates consumers that are sensitive to the consumption
occasion from those who are not. The next measures are
more informative, since they make it possible to distin-
guish between different degrees of sensitivity.

3.2.2. Second sensitivity measure

Our second sensitivity measure is denoted by S,.
Given an ordered sequence of price intervals (P,,...,P;),
where Pefl,... K} for I=1,...,L, let N(P,,...,P;) represent
the number of different values in (Py,...,P;). It can be
seen that the maximum value of N(P,,...,P;) is

N,,..=min{L,K}. Q)

In fact, if the number of consumption occasions,
L, is less than the number of possible price intervals,
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K, that is, L<K, then N, =L. Otherwise, if L>K, then

N,,..=K. Now, we define
NP, ..,P) -1
T Nt ©

Given that N(P,,...,Pp)€{l,...,N,, ..}, the value of S, is
always between 0 and 1. Note that, if a consumer choos-
es the same price interval in all consumption occasions,
then all values in (P,,...,P;) are equal, N(P,,...,P;)=1 and
$,=0, i.e., the price to pay for the product is considered
insensitive to the consumption occasion. In turn, if a
consumer chooses the price intervals in such a way that
the number of different values in (P,,...,P;) is the maxi-
mum possible, N,,, then S,=1, i.e., the sensitivity of
the price to the consumption occasion is considered to
be the maximum possible. Finally, it is worthwhile to
remark that the value of S, increases with an increase
in the value of N(P,,...,P;), i.e., the higher the number
of different values in (P,,...,P;), the higher the value of
S,, i.e., the more sensitive the price to the consumption
occasion.

As an example, consider the data in Table 1. Since
L=6 and K=5, it follows that N, ,,=5. For the fifth con-
sumer, we have (P,,P,,P;,P,,Ps,Ps)=(1,1,1,5,5,5). Hence,
N(P,,P,,P5,P,,P5,P)=2 and S,=(2-1)/(5-1)=0.25. In
turn, for the ninth consumer, we have (P,,P,,P;,P,,Ps,
Py)=(1,1,2,4,5,5). In this case, N(P,,P,,P;,P,,P5,P¢)=4
and S,=(4-1)/(5-1)=0.75. Therefore, the latter consumer,
with a higher value of S,, is considered more sensitive,
because he/she chooses a higher number of different
price intervals in the same consumption occasions.

This second measure of price sensitivity to the
consumption occasion not only discriminates con-
sumers that are sensitive to the consumption occasion
from those who are not, but also enables to distinguish
between different degrees of sensitivity. Therefore, it
is obviously more informative than the first one. In
spite of this, we think it is not completely adequate, as
explained next. Take the third and the fifth consum-
ers, for whom (P,,P,,P5,P,,Ps,P¢)=(1,1,1,3,3,3) and (P,,
P,,P;,P,,Ps,P;)=(1,1,1,5,5,5), respectively. They have the
same S, value, namely, 0.25, i.e., according to this meas-
ure, they are considered equally sensitive. However, the
price intervals chosen by the third consumer are closer
to each other than those chosen by the fifth consumer,
since interval 1 is closer to interval 3 than to interval 5
(remember from (1) that I,<I,<I;<[,<I;). In this context,
we feel that the third consumer should be considered
less sensitive. This is the outcome if we apply the next
two sensitivity measures.
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3.2.3. Third sensitivity measure

Our third sensitivity measure is denoted by S;.
Given an ordered sequence of price intervals (Py,...,P;),
where Pie{l,...,K} for I=1,...,L, let

ﬁ=%ZP{’ (7)

represent the average of the integers used to code the
intervals. Consider the sum of squares

L

SS(Py, ) P,) = Z(P{, -7), ©)

£=1

whose maximum value

ss = K-V

max — 4

L if L is even
1
x {(L - Z) if L is odd ©)

can be obtained from Popoviciu’s inequality (see, for
instance, [49] and references therein). Then, we take

SS(Py, ..., P)
Sy = s (10)

Note that the value of S; corresponds to the value
of the variance of the integers used to code the price
intervals, normalized to the interval [0, 1]. Therefore,
the higher the variability of the price intervals about the
average price interval, the higher the value of S;. It is
obvious that S;=0 when there is no variability and S;=1
when there is maximum variability.

As an example, consider the data in Table 1. Since
L=6 is even and K=5, it follows that S,,=(5-1)*/4x6=24.
For the third and the fifth consumers, we have (P,,P,,P;,
Py,Ps,P)=(1,1,1,3,3,3) and (P,,P,,P;P, Ps,Ps)=(1,1,1,
5,5,5), respectively. In the former case, the aver-
age price interval is P=2, the sum of squares is
SS(P,,P,,P5,P,,Ps,Ps)=6 and S;=6/24=0.25. For the lat-
ter case, P=3, SS(P,,P,,P;,P,,Ps,P,)=24 and S;=24/24=1.
Hence, according to S, the third consumer is considered
less sensitive than the fifth one and this happens because
the variability of the price intervals is lower in the first
case. We feel that this conclusion is more adequate than
the one based on the values of the previous sensitivity
measures, S; and S,, which are the same for the two con-
sumers, and, therefore, suggest that the two are equally
sensitive.
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Now, let’s compare the choices of the fifth consumer,
(P,,P,,P5,P,,P5,P.)=(1,1,1,5,5,5), with the choices of the
eighth one, (P,,P,,P;,P,,P5,P¢)=(1,1,2,4,5,5). The average
price interval is the same in both cases, but the variabil-
ity about the average is greater in the first case, leading
to a higher value of S;. In turn, the number of different
price intervals in the same consumption occasions is
greater in the second case, leading to a higher value of
S,. Both S, and §; are informative. They provide different
information about the consumers and thus complement
each other. This motivated us to consider a measure
which combines the information of both. It is described
in the next subsection.

3.2.4. Fourth sensitivity measure

Our fourth sensitivity measure is denoted by S, and
combines the information given by the second measure,
S,, defined in (6), with the one given by the third meas-
ure, S;, defined in (10). Given an ordered sequence of
price intervals (P,,...,P;), where Piefl,...,K} for I=1,...,L,
we take

5, %S,
P My 11)
where M, is the maximum value of S,xS;. It is obvious
that the value of S, is always in [0, 1] and that it increases
with S,, for a fixed S;, and with S;, for a fixed S,. Next,
we explain how to obtain M,,,.

When L=2 or K=2, we have M, =1. First of all,
remark that

$,x8;<1, (12)

since $,<1 and S;<1. When L=2 or K=2, this upper
bound on §,xS8; is attainable, i.e., the maximum value of
S,xS; is given by M, =1. Note that the sum of squares
SS(Py,...,Py) in S;, given by (8), attains its maximum val-
ue S8, given by (9), in the following conditions [49]: if
L is even, when L/2 of the P; are equal to 1 and the other
L/2 to K; if L is odd, when (L-1)/2 of the P, are equal to 1
and the other (L+1)/2 to K or vice versa. Hence, SS(P,,...,
P;) attains its maximum value SS,,, and S;=1 when
there are only two different values in (Py,...,P)), i.e.,
when N(P,,...,P;)=2. In this context, N(P,,...,P;) attains
its maximum value N,,,, given by (5), and S,=1 if N,
=2 and, since N, =min{L,K}, this means having L=2 or
K=2.

For L>2 and K>2, we have no explicit formula to
compute M,,, and we propose two ways to obtain it. In
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both ways, we explore the fact that the value of S,xS; as
a function of (Py,...,P;) is the same for all possible per-
mutations of (P,,...,P;), because the value of S, and S,
does not change with a change in the order of the price
intervals considered. Therefore, instead of searching for
the maximum value of S,xS; in all K* possible values of
(Py,...,Pp), it suffices to search in all values of (P,,...,P))
such that P<Py,, for I=1,...,L-1. Note that the number of
values of (P,,...,P;) in the previous conditions equals the
number of multisets of length L using K symbols, called
L multichoose K, which is represented by

K
() 13)
and is given in terms of the binomial coefficient by

(K) _(K+L—1)_(K+L—1)!

L))~ L TLEK-D (14)

where the exclamation mark stands for factorial [50]. For
instance, there are <(§)>:10 multisets of length 3 using 3
symbols, say 1, 2 and 3:

WNNNRR R R R e
WWNDNWNDN R R
WWWNhNhWWwND WN =

If the number of consumption occasions, L, and the
number of price intervals, K, is not very high, which is,
in general, the case in practice, all multisets of length L
occasions using K price intervals can be generated using
any appropriate software, like Matlab. In this context,
the value of S,xS; can be computed in all of the mul-
tisets and the maximum value M,,,, can be obtained.
This is our first approach to get M,,,,. It is an exhaustive
search method and should be applied only when L and K
are not very high. Our second approach consists in using
an appropriate software, like Matlab, to solve the nonlin-
ear integer problem with linear restrictions

S, X S,

P,<Ppy *=1,..,L—1
P efl,...K} £=1,..L

max
(P1,..,PL)
subject to
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Table 2. Maximum value of S,xS; as a function of L,Ke{2,...,10}.
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K
Mo
2 3 4 6 7 8 9 10
2 1 1 1 1 1 1 1 1
3 1 3/4 7/9 13/16 21/25 31/36 43/49 57/64 73/81
4 1 11/16 5/9 17/25 13/18 37/49 25/32 65/81
5 1 5/6 17/27 25/48 43/75 67/108 97/147 133/192 175/243
L 6 1 29/36 19/27 9/16 548/1125 212/405 83/147 29/48 155/243
7 1 7/8 20/27 21/32 208/375 157/324 65/126 1255/2304  139/243
8 1 55/64 7/9 43/64 3/5 115/216 165/343 225/448 113/216
9 1 9/10 4/5 117/160 16/25 23/40 894/1715  1227/2560 1/2
10 1 89/100 37/45 37/50 17/25 541/900  4656/8575  161/320 343/729

Table 2 gives the value of M, as a function of
L,Kef2,...,10}. It was obtained using our two approaches,
with the same results. We provide this table so that the
reader can know the value of M,,,, for values of L and K
that are likely to be considered in practice, without hav-
ing to compute it.

As an example, consider the data in Table 1. Let us
compare the fourth consumer with the eighth one. The
value of S, is the same in both cases, but the value of S,
is higher in the latter. Therefore, the value of S, is also
higher in the latter. In turn, when we compare the sixth
consumer with the seventh one, we see that the value of
S, is the same in both cases, but the value of S; is high-
er in the former. Hence, the value of S, is also higher in
the former. Now, note that, since L=6 and K=5, it follows
that M,,,,=9/16 (see Table 2). For the fifth consumer, we
have (P,,P,,P;,P,,Ps,P¢)=(1,1,1,5,5,5), S,=0.25, S;=1 and
S,=(0.25%1)/(9/16)~0.444. Therefore, the consumer is
considered one of the least sensitive according to S,, the
most sensitive according to S; and reasonably sensitive
according to S,. As expected, the conclusion obtained
with S, is more balanced, because S, is a combination of
S, and S,.

In summary, following all discussions presented in
this subsection and previous ones, we consider S, more
complete and adequate than S, and S; alone.

4. CONCLUSIONS AND FUTURE WORK

Wine consumers are always faced with the prob-
lem of deciding how much to pay for a bottle of wine,
depending on whether they are going to drink it at
home with family, at a restaurant with friends or in
another context.

In this paper, we introduced and compared four
measures of price sensitivity to the consumption occa-

sion. The first measure only discriminates consumers
that are sensitive to the consumption occasion from
those who are not. In turn, the other measures make it
possible to distinguish between different degrees of sen-
sitivity. The second measure and the third one provide
different information about consumer behavior. The
fourth and last measure is a combination of the previous
two and, in our opinion, it is the most informative.

All measures can be used to segment consumers
according to their sensitivity to the consumption occa-
sion. Therefore, we plan to use them in the future as
segmentation variables. Analyzing price sensitivity data
across consumer segments enables marketeers to rec-
ognize groups exhibiting diverse purchasing behaviors
and preferences. These insights collected from segmen-
tation can enable the customization of marketing strat-
egies, pricing structures and promotions to effectively
target each segment. For instance, identifying a segment
of price-sensitive consumers who prioritize value for
money allows to obtain information on the development
of budget-friendly wine options or promotional offers.
Through the evaluation of the impact of consumption
occasions on willingness to pay, marketing profession-
als can refine pricing strategies to increase revenue and
profitability. By assessing price sensitivity across a spec-
trum of wine consumption occasions, including social
gatherings, celebrations or everyday consumption, mar-
keteers can assemble valuable insights into the degrees
of sensitivity to price across diverse contexts. Further-
more, insights obtained from measuring price sensitiv-
ity across different consumption occasions can shape
marketing communication strategies aimed at effectively
expressing value propositions to consumers. For exam-
ple, in marketing campaigns targeted at consumers who
have shown to be price-sensitive due to the consump-
tion occasion, messages emphasizing value, such as dis-
counts, promotions or affordability, can be highlighted.
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In the future, we also plan to carry out an empiri-
cal statistical study to answer this research question:
how do our measures of sensitivity relate to consumers’
characteristics, such as gender, age and income? Hence,
we need to develop a questionnaire and apply it to a rep-
resentative sample of individuals, where we can collect
data corresponding to the aforementioned consumers’
characteristics and to how much they are willing to pay
for a bottle of wine in different occasions, so that we can
calculate our measures of sensitivity.

It should be stressed that our measures can also be
considered for other products, besides wine. Therefore,
as another future research endeavor, it would be inter-
esting to know what would be the results if we decided
to use our measures for other markets and products.

Finally, as limitations, we identify the possibility of
response bias, that is, participants in such studies may
provide biased responses influenced by their percep-
tion of what is socially acceptable or desirable, rather
than their true opinions or behaviors. Furthermore, it
is important to note that cultural differences may influ-
ence perceptions and behaviors regarding price and
product consumption, making it important to consider
culture as a control or moderating variable in cross-
cultural studies.
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Abstract. With the projected growth in the global wine market, the ongoing impact
of the COVID-19 pandemic, and the increasing prevalence of e-commerce, a pressing
need arises to devise unique and engaging ways to present product offerings. While pri-
or research has shed light on the potential of online sales platforms for wineries and
the role of wine bottle labels in influencing consumer purchasing behavior, scant atten-
tion has been given to the presentation of wine products in the realm of e-commerce.
Therefore, the primary objective of this study is to examine the impact of including
visual cues (symbols) in online product displays on individuals’ perceptions of the prod-
uct and their likelihood to make a purchase. Specifically, we aim to investigate how the
placement of elements related to wine consumption, such as a ‘Glass, and the represen-
tation of the product’s raw materials, such as a bunch of ‘Grapes, affect consumer pur-
chasing choices. The results from a simulated online wine store demonstrate the sub-
stantial influence of including a ‘Glass’ symbol on consumers’ selections. Furthermore,
a series of eye-tracking laboratory experiments conducted in Poland, involving a total
of 140 participants, provides deeper insight into underlying mechanisms. These findings
reveal that augmenting a wine product with a hedonic symbol, such as a ‘Glass, signifi-
cantly enhances consumer perception of the product. Additionally, it exerts influence on
their ‘Product Attitude’ and ‘Product Taste’ assessment, both of which are integral com-
ponents of product perception. This study has the potential to offer valuable insights
for wine marketers, e-commerce retailers and researchers specializing in the field of
consumer behavior and marketing. Beyond the wine industry, the implications of this
research extend to other sectors that rely on e-commerce platforms for sales.

Keywords: e-commerce, wine marketing, hedonistic cue, utilitarian cue, eye tracking.

1. INTRODUCTION

In our rapidly evolving digital landscape, characterized by the swift con-
sumption of web content and the emergence of online businesses as well as
educational platforms, there is an increasing demand for improved customer
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usability [1]. While e-commerce offers a vast array of
options for filtering and categorizing products, enriching
product presentations, it also presents a challenge due to
the overwhelming amount of product information in cat-
alogues, often leaving customers bewildered. To address
this issue, product cues have emerged as a valuable solu-
tion. Additionally, advancements in sensor technology,
such as eye trackers, now enable us to capture users’
attention during shopping experiences, providing valuable
insight with regard to consumer interest in products [2].

The COVID-19 pandemic had profound repercus-
sions on the global wine industry, reshaping consumer
behavior and market dynamics [3]. In addition to its
immediate health impact, the pandemic has induced two
significant effects on the wine market. Firstly, it has dis-
rupted the supply chains for high-value wine products,
leading to decreased availability [4]. Secondly, lockdown
measures in various countries have altered the con-
sumption landscape, limiting opportunities for wine
consumption in traditional settings such as restaurants,
and encouraging the proliferation of e-commerce plat-
forms [5]. Notably, online, mobile and virtual channels
for wine purchases have steadily gained ground [6]. This
shift prompted wine producers to invest in online chan-
nels to sustain their businesses during the crisis, accel-
erating the ongoing digitization trend [7]. In the USA,
online wine sales, which accounted for only 5% in 2019,
surged dramatically during the 2020 lockdown, growing
by a staggering 198% in terms of USD sales [8]. Projec-
tions indicate that online wine retail sales in the USA
may reach 75% by 2025, as demonstrated via the time
regression-based model proposed by Hugq et al. [9].

In previous research, such as the work by Jiang
and Benbasat [10], it has been confirmed that function-
al mechanisms, including vividness and interactivity,
play pivotal roles in influencing the efficacy of online
product presentations. Moreover, Pavli¢ et al. [11] have
explored advanced technological perspectives on interac-
tive product placement, highlighting its significance in
online brand integration. Consumer attitudes and pur-
chase intentions are greatly influenced by online prod-
uct presentation, just as they are in traditional retail [12].
However, despite the ability to modify product displays
in e-commerce, wine presentation has not received ade-
quate research attention.

Wine is a uniquely multifaceted product on the food
market, with attributes such as provenance, ratings and
sustainable production practices gaining prominence.
Choosing the right wine, while considering numerous
attributes, often requires a high level of expertise that
only a minority of consumers possess [13]. This leads to
the critical question: Can enhancing product presenta-

Andrzej Szymkowiak, Urszula Garczarek — Bak, Armand Faganel

tion through the inclusion of symbolic elements improve
consumers’ perception of wine products and, conse-
quently, increase their willingness to make a purchase?

Our study contributes to the expanding body of
research on food and beverage consumption as well
as marketing practices in e-commerce. It is essential
to acknowledge the complexity of this domain, as the
question of which quality cues matter most to consum-
ers remains elusive [14]. In our study, it is specifically
explored how wine cues impact consumer behavior in
the e-commerce setting, bridging the gap between tra-
ditional food-related research and the unique context of
purchasing wine online.

2. THEORETICAL FRAMEWORK

To understand the dynamics of consumer preferenc-
es and decision-making within the context of the wine
market, it is essential to draw upon theoretical frame-
works. The Cue Utilization Theory, developed by Olson
and Jacoby [15], posits that consumers rely on various
cues, including product attributes and informational
stimuli, to assess the quality of food products. This the-
ory suggests that specific cues may exert varying degrees
of influence on purchase decisions depending on indi-
vidual profiles and product characteristics [16]. Com-
plementing this perspective, the Stimulus, Organism,
Response (S-O-R) theory by Jacoby [17] emphasizes the
role of external stimuli in shaping individuals’ actions.

2.1. Hedonic and utilitarian factors in consumer behavior

Consumer behavior is intricately influenced by the
interplay between hedonic and utilitarian aspects of
products, shaping their purchasing decisions and prefer-
ences. D’Astous et al. [18] emphasize that effective sales
promotion strategies often hinge on consumers perceiv-
ing both hedonic and utilitarian benefits in the products
they consider. Batra and Ahtola [19] offer a fundamental
distinction, defining the hedonic dimension as related to
emotional and sensory experiences, while the utilitarian
dimension is focused on the instrumental or functional
value a product provides. In the realm of e-commerce,
where physical product experiences are limited, as high-
lighted by Mallapragada et al. [20], these characteristics
gain even more significance.

Exploring this further, Liao et al. [21] delve into
online impulse purchasing behaviors, uncovering that
enhancing product involvement and web interface qual-
ity triggers positive emotions and fosters impulsive buy-
ing decisions, particularly in the case of utilitarian prod-
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ucts. Bettiga et al. [22] venture into neuroscience, reveal-
ing disparities in emotional responses to functional and
hedonic products. They note that unconscious emotions,
generated by functional products, may not be con-
sciously recognized, while a profound correlation exists
between physiological and self-reported arousal for
hedonic products. Basso et al. [23] shed light on the role
of time pressure in purchase decisions, showcasing the
susceptibility of utilitarian purchases to its effects. Wang
et al. [24] note that perceived deception has less detri-
mental impact on the intention to repurchase hedonic
products compared to utilitarian ones, suggesting strate-
gies to enhance repurchase intentions for e-tailers.

It is important to recognize that the effectiveness of
promotion strategies, as discussed by Kronrod et al. [25],
varies based on whether a product is perceived as hedon-
ic or utilitarian. For example, while one-for-one promo-
tions may enhance purchase intentions for utilitarian
products, they can undermine them for hedonic prod-
ucts [26]. These recent insights into hedonic and utili-
tarian purchasing dimensions underscore their critical
role in shaping consumer behavior, particularly in the
context of online shopping, where sensory experiences
are limited. Understanding the interplay of these dimen-
sions is pivotal for businesses seeking to tailor their mar-
keting strategies and optimize product presentation in
the dynamic landscape of e-commerce.

2.2. Visual presentation of wine

Visual presentation, particularly wine labels, stands
as a central determinant of consumer behavior on the
wine market [27]. Research underscores its significance
through various dimensions. Label design elements such
as color play a substantial role in wine pricing, with
clean or specially-designed labels commanding price
premiums and warm colors prompting price discounts
[27]. Semiotics, as explored by Celhay and Remaud [28],
unveil how consumers perceive characteristics through
contrasts and oppositions, forming a visual language
of wine labels. Consumer reading patterns of wine bot-
tle labels differ depending on experience, significantly
impacting purchase intentions [29]. Gender-based dif-
ferences in label perception have been highlighted, with
women gravitating toward front label information and
men emphasizing back label descriptors [30]. Age and
experience also play a part, with young and less experi-
enced wine consumers tending to focus on the label, giv-
ing more attention to front labels than back ones [31,32].

The introduction of health warnings on alcoholic bev-
erage labels has regained prominence in consumer studies.
Kokole et al. [33] have observed that existing labels, such

as pregnancy logos or responsibility messages, are subopti-
mal, often going unnoticed or not fully understood. How-
ever, their real-world, long-term labeling intervention have
demonstrated that alcohol health warning labels designed
to be prominently visible and containing novel, specific
information hold potential as part of an effective labeling
strategy. In this context, Annunziata et al. [34] discovered
that the inclusion of a logo illustrating the consequences of
alcohol on the brain diminishes consumer utility. Similar-
ly, Staub et al. [35] found that while health warning labels
increase the perception of certain risks, the effect size
remains modest. These dimensions collectively emphasize
the pivotal role of visual presentation in shaping consumer
choices and preferences in the wine industry.

The shift towards e-commerce in wine sales is evi-
dent, with a notable increase in online wine sales [36].
The examination of cues influencing wine purchasing
decisions in an online context is gaining importance, par-
ticularly in mature markets with substantial potential for
growth and technological innovation [37]. Research by
WMC [38] highlights the significance of positive online
wine purchase experiences in cultivating repeat buyers.
This aligns with the perspective underlined by Wang et al.
[39], from which consumers, faced with growing informa-
tion asymmetry on the online market, consider alterna-
tive signals when assessing Product Quality.

Research is scarce concerning the effects of differ-
ent online wine presentation features on consumers’
purchasing intentions. This is mostly in regards to the
proportion between picture and words (e.g. [40]), per-
ceived authenticity [41], photo or video preference [42],
information asymmetry [43], social influence and cues
[44,45], presentation on social media [46], ascending or
descending order of wines, sorted by quality [47], web-
site design [48], etc. Nonetheless, to the authors” knowl-
edge, the arrangement of picture elements for online
wine presentation has only been researched in extreme-
ly rare cases. Our research gap regards the potential to
influence perception through the modification of the
context and presentation of products in e-commerce.
The central focus of this study is encapsulated in the fol-
lowing research question:

(RQ): What impact does the inclusion of a visual cue in
online product displays have on individuals’ perceptions of
the product and their propensity to make a purchase?

3. METHOD

Our research aims to assess the impact of addition-
al elements on product perception in e-commerce. To
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achieve this, we conducted a series of complementary
studies using diverse methods, including varying levels
of psychological realism and gathering both declarative
as well as eye-tracking data. We employed eye-tracking
data to identify disparities in participants’ focal points
within the product area. As Hwang et al. [49] have high-
lighted, eye-tracking studies offer advantages over self-
reports for understanding attitudes and behaviors, pro-
viding valuable insights into information processing,
recall and attention.

In the initial study (Study 1A), a between-group
online questionnaire was employed to examine how
cues influence the perception of different product attrib-
utes. Subsequently, Study 1B took place in a controlled
laboratory environment, ensuring consistent exposure
times and uniform product presentations. It is impor-
tant to note that both studies used the same stimuli—a
single bottle of a no-name white wine with or without
a cue—making the second study an extension of the
first. According to Maehle et al. [50], the food sector
traditionally categorizes products into two main types:
hedonic and utilitarian. Hedonic are those consumed
primarily for sensory pleasure rather than address-
ing hunger or physiological needs, while utilitarian are
chosen mainly for their functionality and ability to sat-
isty hunger. In our proposal, we suggest that symbols,
such as a ‘Glass,” can be used to encourage hedonistic
consumption, whereas cues alike ‘Grapes’, may signal a
more utilitarian choice.

The second series of studies (2A, 2B, 3A, 3B)
involved a laboratory test with higher psychological real-
ism, incorporating the use of an eye-tracker to collect
additional data.

A total of 80 individuals, recruited from univer-
sity students and staff members (20 participants in each
variation), participated in this study. They were asked to
indicate their preference between products A and prod-
uct B using a seven-point bipolar scale.

Our ethical consent process was thorough and com-
prehensive. We provided participants with clear and
detailed information about the study’s objectives, proce-
dures, potential risks and benefits. Emphasizing the vol-
untary nature of participation, individuals were assured
they could withdraw their consent at any time without
consequences.

To acknowledge participants’ time and effort, we
provided compensation in the form of gift cards.

Importantly, we maintained strict data privacy
and confidentiality measures to safeguard participants’
personal information. We confirm that our research
obtained approval under Resolution No. 14/2022 from
the Research Ethics Committee at Poznan University of
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Economics and Business for scientific research involving
humans at PUEB.

Study 1A

The first experiment employed a cross-group design,
with participants randomly assigned to one of three con-
ditions. To maintain consistency, three stimuli were cre-
ated, all based on the same wine bottle with a blurred
label. These stimuli included a photo of a wine bottle
without any additional elements (‘Control’), a bottle of
wine with a bunch of grapes (‘Grapes’), and a bottle of
wine with a glass next to it (‘Glass’).

Data was collected through a web-based survey,
involving a sample of 366 individuals based on con-
venient selection. The participants were distributed
across the ‘Control’ (121 people), ‘Glass’ (123 people),
and ‘Grapes’ (122 people) groups. On average, the par-
ticipants were 38 years old (SD = 12.15, min = 18, max
= 75), and the group represented a diverse demographic
(Table 1). The study targeted adults who reported alcohol

Table 1. Respondents’ characteristics.

Factor Frequency
Gender Female 57%
Male 42%
Other /prefer not to say 0%
Education Less than a high school diploma 0%
High school degree or equivalent  22%
Bachelor’s degree 51%
Master’s degree 21%
Doctorate 1%
Other 4%
Household income <=19,999 5%
(USD) 20,000-29,999 13%
30,000-39,999 8%
40,000-49,999 13%
50,000-59,999 18%
60,000-69,999 10%
70,000-79,999 12%
80,000-89,999 7%
>=90,000 13%
Status Employed full-time 69%
Employed part-time 10%
Retired 3%
Self-employed 7%
Student 2%

1%
8%

Unable to work
Unemployed
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Table 2. CFA results.

Item .Statement.s: Loading p-value Cronbach’s a CR AVE
This product is ....

PA PA1 Unappealing / Appealing 0.86 b 0.96 0.96 0.82
PA2 Bad / Good 0.89 ot
PA3 Unpleasant / Pleasant 0.92 ok
PA4  Unfavourable / Favourable 0.93 o
PA5 Unlikable / Likable 0.94 bt

PQ PQ1 Of high quality 0.89 bt 0.89 0.89 0.74
PQ2 Valuable 0.90 ok
PQ3 Expensive 0.78 il

PT PT1 Tasty 0.93 bt 0.91 0.92 0.8
PT2 Delicious 0.94 o
PT3 Aromatic 0.79 bt

PA - Product Attitude, PQ - Product Quality, PT - Product Taste.

consumption based on screening questions, irrespective  Study IB

of frequency or preferences, but with a controlled prefer-
ence for the product category (WWF - white wine pref-
erence) on a seven-point Likert scale (‘I like white wine’).

After participants viewed one of three different
wine product images without any time constraints,
they answered questions about the given variables:
Product Attitude (PA), Product Quality (PQ) and Prod-
uct Taste (PT) using a five-item construct on a seven-
point bipolar scale for PA and a three-item Likert scale
for PQ and PT. The Product Attitude scale was adapted
from Spears and Singh’s [51] approach to measuring
attitude towards brand. Meanwhile, Product Quality
was adapted based on Sun et al. [52]. Perceived Qual-
ity Value items, and Product Taste was adapted from
sensory analysis proposed by Gasinski et al. [53] to be
used for beer evaluation.

To maintain data integrity in our online question-
naire, we implemented extra precautions, including
attention checking questions. Participants failing to pro-
vide accurate responses to these checks, those exposed
to the stimulus for less than three seconds and individu-
als among the top 25% with the fastest response times
to all questions (indicating potential superficial reading)
were excluded from the analysis.

The conducted Confirmatory Factor Analysis (CFA)
validated the research tool’s reliability, with a loading
area of 0.79, Cronbach’s a and Composite Reliability
(CR) above the recommended 0.7, and Average Variance
Extracted (AVE) above 0.5 (see Table 2). The Heterotrait-
Monotrait (HTMT) values were all below 0.9 for each
pair of variables. In Study 1A, one-way ANCOVA was
performed across three groups, controlling participants’
general preferences with regard to white wine.

In the subsequent study, experimental conditions of
the initial study were replicated and the same stimuli
was used (‘Control’, ‘Glass’, ‘Grapes’), but with modi-
fications. Participants were exposed to the stimuli for a
fixed duration of five seconds, the duration determined
on the basis of data analysis from the first study. The
trial was conducted in a controlled Consumer Research
Laboratory with a constant temperature of approximate-
ly 22°C and lighting levels maintained at around 740 Ix.

Unlike the first study, participants in this trial were
presented with stimuli on a uniform device—a high-
resolution (4K), 27-inch monitor with excellent color
reproduction, meeting RGB standards with 99.8% accu-
racy. Due to COVID-related restrictions, the study was
limited to 60 participants authorized to be present at the
University and its laboratory. The participants were pri-
marily university students and administrative employ-
ees, randomly assigned to three groups of 20 people.

In addition to the question about preferences for
white wine (WWP), participants were asked about three
issues: Willingness to Try (WWT), Willingness to Buy
(WWB), each measured by one statement, and Urge to
Buy, measured by three statements (e.g. ‘T experience
a sudden urge to buy this wine’), following a similar
approach to that proposed by Szymkowiak [54].

Study 2A and 2B

After obtaining inconsistent findings in our initial
investigations (studies 1A and 1B), we conducted a more
comprehensive series of laboratory tests. In total, eight
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experiments were carried out, with four focused on red
wine (Product A) and four on champagne (Product B).

Graphics resembling an online wine store’s screen-
shot were prepared to facilitate the study. Two parallel
screenshots were simultaneously displayed on a 27-inch
monitor within a single view. Before primary assess-
ment, participants spent a few minutes in the room to
adapt their eyesight to the artificial lighting. Subsequent-
ly, the eye-tracker was calibrated at nine different points
to ensure accurate data collection.

These trials were aimed at investigating the influence
of cues such as a ‘Glass’ (Study 2A and 2B) and Grape clus-
ter (Study 3A and 3B) on consumer behavior. The position-
ing of the cues was randomly assigned to either the left
(Variant 1) or the right (Variant 2) side of the product.

In Study 2A, participants were instructed to select
their preferred red wine, while in Study 2B, they were
asked to choose their preferred champagne. To maintain
consistency and reduce variables, each product pair was
deliberately designed to be visually similar. Addition-
ally, the product descriptions indicated that both options
belonged to the same wine type, originated from the
same country and were priced identically. This approach
was targeted at ensuring psychological realism while
minimizing external influences.

In both studies 2A and 2B, an additional ‘Glass’
element, symbolizing hedonic consumption, was intro-
duced alongside one of the bottle photos. To account for
the potential impact of screenshot placement on the par-
ticipants’ product choices (either on the right or left side
of the screen), we employed an experimental design. The
independent variable, represented by the ‘Glass’ element,

RED WINE
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was systematically placed either on the left (variant 1) or
the right side (variant 2) in two distinct groups.

Study 3A and 3B

The objective of Studies 3A and 3B was to replicate
the fundamental impact of an additional cue on product
preference within the context of purchasing decisions. In
these variations, the introduced element consisted of a
cluster of ‘Grapes’, symbolizing utilitarian consumption.
The general study design is illustrated in Figure 1.

4. RESULTS

Analysis revealed a significant difference in Prod-
uct Attitude depending on the presence or absence of
an accompaniment next to the bottle (F(2, 362) = 3.152,
p = 0.44, n* = 0.013). Post-hoc analysis showed that the
‘Glass’ version significantly increased Product Attitude
compared to the control (t(364) = 2.463, p = 0.038, d =
0.316), with no other significant differences observed. A
similar pattern was found for Product Taste, indicating
a main effect (F(2, 362) = 3.539, p = 0.3, n* = 0.012), with
the ‘Glass’ version enhancing the perception of taste
(t(364) = 2.412, p = 0.043, d = 0.309). However, no sta-
tistically significant differences in Product Quality Per-
ception were identified on the basis of the additional ele-
ment on the bottle (F(2, 362) = 0.657, p = 0.519).

In Study 1B, despite the smaller sample size, strong-
er main effects were observed. Analysis of covari-

CHAMPAGNE

Figure 1. Study 2A, 2B, 3A, 3B scheme.
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ance indicated that the presence of an accompaniment
affected the Urge to Buy (F(2.57) = 3.661, p = 0.032, n°
= 0.114). Specifically, a significant difference was found
between the control version (M = 1.9, SD = 1.119) and
that with the bunch of ‘Grapes’ (M = 3.0, SD = 1.298,
t(59) = 2.68, p = 0.028, d = 0.837). The version with a
‘Glass’ (M = 2.65, SD = 1.496) showed a medium-level
effect (d = 0.571), but was not statistically significant in
this sample (t(59) = 1.806, p = 0.171). Willingness to Try
(WTT) did not reach statistical significance (F(2.57) =
2.244, p = 0.115, n* = 0.073), likely due to larger standard
deviations across variables. Notably, a significant effect
was observed for Willingness to Buy (F(2.57) = 6.27,
p = 0.003, n*> = 0.18), with the bottle featuring a bunch
of ‘Grapes’ (M = 3.75, SD = 1.446) significantly outper-
forming the control (M = 2.25, SD = 1.164, t(365) = 3.5,
p =0.003, d = 1.107) and indicating a large effect size.
A visual representation of the means across all variables
measured in Study 1A and 1B can be found in Figure 2.

In Study 2 (both 2A and 2B), we examined wheth-
er changing the location of the ‘Glass™ affected product
preference. In Study 2A, participants using a seven-point
scale showed a higher preference for product A (bottle
with hedonic cue) in Variant 1 (M = 2.8, SD = 2.042).
In Variant 2, the preference was for product B (product
with a hedonic cue), (M = 4.65, SD = 1.461). These values
were significantly different, indicating a large effect size
(F(1.38) = 10.861, p = 0.002, n* = 0.222). For the cham-
pagne choice (Study 2B), the product with the added
‘Glass” was also preferred (F(1.38) = 5.560, p = 0.024, n*
= 0.128), despite the variant. See Figure 3 for a visual
representation of these findings.

The analysis of results showed a trend in prod-
uct preference with the bunch of ‘Grapes’, but it did not
reach statistical significance for wine in Study 3a (F(2.38)
= 0.933, p = 0.340, n* = 0.024), with a small effect size.
In Study 3B, the results were not entirely conclusive, as a
medium effect size was achieved at the significance level

=T
4 -
| &

T % 3 & &3¢ &8 €3 28 48z 8§ &
o [=} =] o o o
SO FPiCFEOC FEO REO FED K
o (=] o o o C O © |G &} &)
PA PQ PT UTB WTT WTB

Figure 2. Results from Study 1A and 1B.
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Figure 3. Results from study 2A and 2B.
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Figure 4. Results from study 3A and 3B.

Table 3. AOI product image time view (in seconds).

Variant 1 Variant 2
Product A Product B Product A Product B
Study 2A 352 (9.06) 2.19(833) 19 (8.19) 2.29 (8.45)
Study 2B 4.15(7.31) 3.47(6.97) 3.55(7.63) 4.38(8.36)
Study 3A 2.81(9.4) 2.17(8.01) 2.9(9.57) 3.32(8.57)
Study 3B 339 (7.22) 271 (7.38) 2.8 (6.61) 3.31(7.52)

Note: The values in parentheses apply to the entire e-product card.

of p = 0.054 (F(2.38) = 3.941, n* = 0.094). A visual repre-
sentation of these results is presented in Figure 4.

Based on the data obtained from measuring eye
movement, a quantitative and qualitative comparison
can be made. The fixation time on the product area
(photos) and the entire product card could be compared
by plotting the Area of Interest (AOI). In Appendix 2,
an example of the AOI determination area is provided
for Study 2B in both scenarios. For better clarity, sepa-
rate graphics indicate areas that would partly overlap.
In Table 3, the aggregate times are demonstrated for all
variants, products and different conditions. The data
allow to indicate that in each of the eight cases, a photo
containing an additional element attracted the consum-
er’s attention for a longer time. Out of eight compilations
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Figure 7. Study 3A (variant 1).

concerning the observation time of the entire product of the results regarding the previously presented prefer-
sheet, only in two cases (Study 3A, variant 2 and Study  ence analysis.

3B, variant 1) was the length not in favor of the product The qualitative analysis of fixation and the graphi-
for which the image was reinforced by an additional ele-  cal representation in the form of heat maps indicate that
ment. This is particularly important within the context the element (‘Glass’) itself was not the dominant ele-
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Figure 8. Study 3A (variant 2).

ment attracting attention of the respondents (see Figures
5 and 6). In the case of ‘Grapes’ (Figures 7 and 8), the
respondents even neglected this element, maintaining a
peripheral perspective.

5. DISCUSSION

The aim of the current research is to determine the
influence of additional symbols, whether hedonic or
utilitarian, as cues stimulating wine purchase decisions
within an e-commerce context. As expected, the results
of Study 1A demonstrated that associating a wine prod-
uct with a ‘Glass’ symbol (considered hedonic) enhances
product perception. Differences between the ‘Control’
and ‘Glass’ condition groups emerged in terms of Prod-
uct Attitude (PA) and Product Taste (PT). Notably, both
PA and PT appraisal are components of product percep-
tion linked to an affective dimension. This aligns with
the idea that wine, primarily consumed for hedonic pur-
poses, may be influenced by an individual’s hedonic ori-
entation. Hedonic-oriented wine choices often prioritize
sensory experiences, which can dominate when consum-
ers seek emotions and pleasure.

Interestingly, the ‘Grape’ symbol, often associ-
ated with utilitarian aspects such as grape type, origin
or harvest, did not significantly affect taste assessment.
Instead, it was the ‘Glass’ cue that influenced taste per-
ception, possibly due to its connection with consump-
tion. However, neither the hedonic nor utilitarian sym-
bol significantly impacted perceived Product Quality.
Given that both attitude sub-dimensions usually influ-
ence behavioral intentions, as seen in research, e.g. by
Lee and Yun [55] on organic food purchase intentions,
we decided to refine our approach.

Considering that young consumers often view
wine as a social product driven by hedonic motives,

we explored Urge and Willingness to Buy in addition
to product assessment. In Study 1B, we replicated the
experiment in a more controlled environment. Fer-
nandes et al. [56] suggest that hedonic motives trigger
buying processes and shape consumer attitudes, while
utilitarian motives are linked to functional value in
online shopping. Analysis of variance revealed statisti-
cally significant results only for the ‘Grape’ cue in terms
of Urge to Buy (UTB) and Willingness to Buy (WTB),
compared to the control group. These findings align
with the research results achieved by Habann [57] indi-
cating a preference for utilitarian characteristics in Ger-
man online wine shops.

However, it is essential to note that participants in
the control group, in general, poorly assessed the pre-
sented product, possibly due to lack of information. This
could lead to decision reluctance even with the addi-
tion of a cue to a simple product. Subsequent trials were
designed to test whether these factors interact differently
with more complex imagery. We introduced greater psy-
chological realism by using an online wine purchasing
website and assessing consumers’ final decisions regard-
ing products with and without cue preferences.

When participants had to choose between two
products, our analysis revealed that changing the loca-
tion of the ‘Glass’ cue modified preferences, making the
product more attractive. The addition of the hedonic
cue resulted in longer fixation times, both for the entire
product image and the Area of Interest (‘Glass’ cue sign).
A similar effect was observed with the ‘Grape’ symbol,
although it did not reach statistical significance. Further
research in this area is recommended, particularly when
the ‘Grape’ symbol is positioned to the left of the bot-
tle, where shorter observation times were observed. This
could be attributed to factors such as color, size or con-
trast of the grape symbol with the bottle.
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Table 4. Findings summary.
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Study number Study characteristic

Main findings

Study 1A . .
assessing general wine preferences.
Study 1B
on buying intentions.
Lab study on red wine in e-commerce environment, testing
Study 2A . . .
preference changes with a hedonic cue location.
Lab study on champagne in an e-commerce environment,
Study 2B . . . .
testing preference changes with a hedonic cue location.
Study 3A Lab study on red wine in an e-commerce environment,
Y testing preference changes with a utilitarian cue location.
Study 3B

Online study with a no-name white wine bottle + cue,

The Glass cue significantly improved attitude and taste
perception, with no difference in quality perception.

The Grapes cue increased the urge to buy and willingness to

Lab study with a no-name white wine bottle + cue, focusing buy significantly, with no significant medium effect for the

Glass cue.

Participants showed a preference for the product with
Hedonic cue, demonstrating a large effect size.
Preference for the product with the Hedonic cue showed a
medium effect size.

No significant preference change was observed for wine with
the Grapes cue.

Lab study on champagne in an e-commerce environment, A medium effect size was observed for champagne preference
testing preference changes with a utilitarian cue location.

with added cues, nearing significance.

It is worth noting that studies investigating the
hedonic and utilitarian presentation of the same prod-
ucts, as in Mundel et al. [58], have yielded inconclusive
results. In some trials, it has even been suggested that
the effect of an evoked context on hedonic responses
may not be universal. Therefore, our research attempts
to address this gap in the literature by assessing the
importance of cue symbols.

6. MANAGERIAL IMPLICATIONS

In today’s rapidly evolving digital landscape, char-
acterized by the swift consumption of web content and
the rise of online businesses and educational platforms,
user usability assumes a paramount role. Our findings
suggest that online wine sellers, as well as producers and
marketers of food and drink products, should consider
the efficacy of labels in reducing consumer skepticism
and providing convenient choices in e-commerce.

In recent works, hedonic responses (i.e. liking) have
been increasingly acknowledged, but a deep dive into
sufficiently understanding consumer perceptions has not
yet been undertaken [59]. Interestingly, even in the case
of seemingly hedonic products, online marketers should
pay special attention to the utilitarian characteristics of
their shop [57]. Importantly, as demonstrated by Fenko
et al. [60] consumers tend to be more skeptical toward
hedonic labels compared to health-related ones, suggest-
ing that consumer reactions to product claims may be
influenced by potential verification of the claim. Moreo-
ver, these authors indicate that the influence of consum-
er skepticism on product experience, product evaluation
and purchase intention varies according to different
product categories. For hedonic products, such as choco-

late cookies, the hedonic label had a more positive effect
on consumer responses compared to the health label.

With the plethora of cues and claims on the mar-
ket, the most critical question is whether and how these
signs affect consumer choices. As shown in our research,
the hedonic cue positively influences preference for the
marked product. Therefore, when customers compare
offers from different sellers, this factor may be a decid-
ing factor. Furthermore, it can be successfully applied to
any product and does not require significant modifica-
tions. In the case of utilitarian cues, such as awards or
certificates, proper justification must be provided.

When consumers are driven by utilitarian motives
during online shopping, their primary goal is to effi-
ciently find the right product without spending excessive
time searching and evaluating alternatives. Therefore,
it is crucial to carefully design utilitarian cues that are
easily comprehensible to customers. This is of particular
significance because it has been shown in various studies
that consumers often struggle to discern the additional
value presented by cues such as eco-labels, with such
messages sometimes causing confusion or even having a
detrimental effect on their decision-making [61]. Consid-
ering that not all the information provided on product
labels is thoroughly read by consumers (as demonstrat-
ed by Pérez y Pérez et al. [62]), an excess of information
can overwhelm consumers, leading to their inability to
absorb it all [56]. Therefore, it becomes essential to mini-
mize any potential misinterpretation of label claims to
ensure that consumers fully grasp their meaning [63].

Enterprises should fully demonstrate cues that are
easily overlooked by consumers and present critical cues
in a clear way, making them unavoidable for consumers
[64]. This usability extends to the visual elements pre-
sented to users, particularly high-quality images, which
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should capture attention, be memorable, convey more
than just textual information, evoke emotions and weave
a narrative beyond the obvious [65,66].

Drugova et al. [67] provided important indica-
tions based on their findings, emphasizing that organ-
ic-labelled wheat products with additional claims were
valued equally or less than the organic-only version.
This suggests that multiple labels on organic products
generally provide no additional consumer benefit and
are likely to be ignored. These findings underscore the
significance of employing a single, most salient cue that
distinctly identifies the product.

Roca et al. [68], through an analysis of consumer
representations and perceptions regarding environ-
mental approaches, found that the implementation of
new logos or information must meet the need for trust
expressed by consumers, being in the form of a simple
and synthetic global indicator. Therefore, investing in a
recognizable cue, preferably graphic, because logos cap-
ture more visual attention than text eco-labels [69], is
critical in improving consumer valuation of products.

According to Titova et al. [70], the colors of differ-
ent products can serve as an indicator of quality to con-
sumers, while Pelet et al. [41] stressed the importance of
considering the design of wine labels. They revealed that
relatively higher purchase intentions seem to be achieved
with heraldic colors and low visual complexity, which lead
to stronger effects on authenticity regarding pleasure.

In order to shape consumers’ beliefs and confidence
in purchasing wine online, similar to purchasing organ-
ic foods on the Internet, marketers can help consumers
develop more positive perceptions of offered products
by improving the accessibility of useful and objective
information on nutritional content and the production
process. Advertising messages could be more successful
if they emphasized the promise of personal and social
benefits [55]. Their conclusions may also be helpful for
professionals in the wine sector, recommending the need
to extend and intensify promotion as well as communi-
cation activities, highlighting quality and local origin.

Capitello et al. [71] studied the wine preferences
of young, Italian consumers, noting that this segment
finds the natural label as the most attractive, with more
utility from the vineyard name than from any other
brand name. They were further interested in back label
information, especially concerning the wine production
process.

Interestingly, as highlighted by Hu et al. [72], mar-
keting managers responsible for mobile shopping envi-
ronment design should include adjustments for con-
sumers’ specific preferences in different countries (e.g.
enjoyable experiences in China vs. functional benefits

in Italy), as some Western consumers “tend to base their
purchase decision on utilitarian considerations”.

The swift growth and integration of artificial intelli-
gence (AI), machine learning and natural language pro-
cessing applications pose a challenge for managers and
policy makers, who must learn to effectively utilize these
transformative technologies. A new phenomenon called
the “word-of-machine” effect, described by Longoni and
Cian [73], refers to the way trade-offs between utilitarian
and hedonic attributes influence the acceptance or rejec-
tion of recommendations made by Al, introducing fresh
avenues for research.

7. LIMITATIONS

The reported empirical results should be interpret-
ed with consideration of several limitations. Firstly, it is
important to note that the samples for the eye-tracking
studies were drawn from a population consisting of stu-
dents and university employees. Therefore, it may be
worthwhile to replicate these findings on different popu-
lations in future research.

Another limitation pertains to the scope of the cur-
rent study, examining three product types: red and white
wine, and champagne. Given the evolving preferences
of younger adults who are increasingly exploring alter-
native alcoholic beverages, it is advisable for consider a
broader range of products in future investigation.

Additionally, it is essential to acknowledge the hypo-
thetical nature of the choices made by the participants
of this study. While efforts were made to minimize
hypothetical bias through the use of a realistic webpage
simulation and the selection of similar-priced products
with hidden brand information, it should be highlighted
that participants were not making real purchases. This
aspect of the study may not fully capture the complexi-
ties of actual purchase decisions, particularly in light
of the high cart abandonment rates in online shopping.
The study also accounts for a potential pandemic-related
influence on wine consumption, which may have been
impacted by reduced social opportunities for drinking
and growing income disparities among younger adults.

Furthermore, the conventional categorization of
utilitarian and hedonic food products, which was more
distinct in earlier literature as highlighted by Maehle et
al. [50] and Wang [74], has become less clear-cut. These
categories are now merging, as the hedonic and utilitar-
ian characteristics of food products have become more
intertwined and carry greater significance. Basic food
products, once classified primarily as utilitarian, are now
actively marketed for their hedonic qualities, including a
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variety of flavors and frozen options, thereby enhancing
the overall gastronomic experience.

8. CONCLUSION

In this study, the authors delved into the intricate
realm of online wine shopping and the influential role
of visual cues, both hedonic and utilitarian, in shaping
consumer perceptions and behaviors. The findings shed
light on the dynamic relationship between these cues and
their impact on product perception, attitude and pur-
chase intentions. Notably, the research allows to under-
score the nuanced preferences of consumers, emphasizing
the need for tailored strategies in the digital marketplace.
Furthermore, the growing convergence is revealed of
hedonic and utilitarian attributes in various food prod-
uct categories, highlighting the importance of marketers
adapting to these evolving trends. However, it is essential
to acknowledge the study’s limitations, including its sam-
ple demographics and the focus on specific wine types,
calling for future research to expand its scope. Over-
all, this investigation contributes valuable insights for
e-commerce businesses, suggesting that optimizing vis-
ual cues in online product presentations can be a potent
tool for enhancing consumer engagement and influenc-
ing purchase decisions in the ever-evolving digital land-
scape. Ultimately, understanding the dynamic interplay
between hedonic and utilitarian cues in consumer behav-
ior remains a complex and evolving area of study, with
ample room for exploration in future research.
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APPENDIX 1. ANCOVA RESULTS

ANCOVA - PA

Sum of Mean
Cases squares df square F p n’
Version  10.442 2 5221 3.152 0.044 0.013
WWP 189.627 1 189.627 114.484 < .001 0.237
Residuals 599.604 362 1.656
Descriptives - PA
Version Mean SD N
Control 5.096 1.583 121
Glass 5.403 1.442 123
Grapes 5.411 1.393 122
Post-hoc comparisons - PA

Mean
difference  SE t Cohens d  p-rypey

Control ~ Glass  -0.407  0.165 -2.463  -0.316 0.038

Grapes -0.273 0.165 -1.655  -0.212 0.224
Glass Grapes  0.133 0.165  0.807  0.104 0.699
ANCOVA - PQ

Sum of Mean
Cases squares df square F p n’
Version 1.814 2 0.907 0.657 0.519 0.003
WWP 165.169 1 165.169 119.605 < .001 0.248
Residuals 499.905 362 1.381
Descriptives - PQ
Version Mean SD N
Control 5.085 1.287 121
Glass 5.122 1.369 123
Grapes 5.090 1.401 122
Post-hoc comparisons - PQ

Mean
difference  SE t Cohens d  p-ryjey

Control  Glass  -0.129 0.151 -0.857  -0.110 0.668

Grapes  0.035 0.151 0.230 0.030 0.971
Glass Grapes 0.164  0.151 1.087  0.139  0.523
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ANCOVA - PT
Sum of Mean
Cases squares df square F p n’
Version 8.205 2 4.102 3.539 0.030 0.012
WWwWPp 282.027 1 282.027 243.267 <.001 0.397
Residuals 419.678 362 1.159
Descriptives - PT
Version Mean SD N
Control 4.959 1.428 121
Glass 5.171 1.373 123
Grapes 5.311 1.370 122
Post-hoc comparisons - PT
Mean
difference  SE t Cohens d  ppyiey
Control Glass -0.333 0.138  -2.412 -0.309  0.043
Grapes  -0.301 0.138  -2.180 -0.280  0.076
Glass Grapes  0.032 0.138 0.230 0.029 0971
Post-hoc comparisons - WT'T
Mean
difference  SE t Cohens d  p-ryjey
Control Glass -0.750 0.538 -1.394 -0.441 0.351
Grapes  -1.150 0.538 -2.137 -0.676  0.091
Glass Grapes -0.400  0.538  -0.743 -0.235  0.739
Post-hoc comparisons - UTB
Mean '
difference t Cohen's d p-ruiey
Control  Glass  -0.750  0.415 -1.806  -0.571 0.177
Grapes -1.100 0.415 -2.648  -0.837 0.028
Glass Grapes -0.350 0.415 -0.843  -0.266 0.678
Post-hoc comparisons - WTB
Mean ¢ Cohen's
difference d Tukey
Control  Glass  -0.550  0.429 -1.283 -0.406 0.410
Grapes -1.500 0.429 -3.500 -1.107 0.003
Glass Grapes -0.950 0.429 -2.217 -0.701 0.077
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Abstract. The large retail chains represent the main distribution channel for wine sales
in Italy. Retailers, therefore, define the wine supply of their points-of-sale based on their
own commercial strategies, taking into account evolving consumer demand, producer
characteristics, and product types. Wine bottles from different producers with varying
characteristics, sales performances, and commercial trends can be found on shelves next
to each other. The aim of this study is to investigate the performance of various produc-
ers whose wines were sold in large retail chains in Italy before the pandemic. This anal-
ysis enabled us to observe market trends without disruptions. We focused on the two
most sold Protected Designation of Origin (PDO) wines, Chianti DOCG and Montep-
ulciano dAbruzzo DOC. For this purpose, cluster segmentation was implemented using
variables related to sales (value of sales, number of labels, average price, discount units,
discount percentage, units sold above a certain price), and sales trends of each producer
present in large retail chains with these products. The results show that, although there
are different trends and commercial strategies among the producers of each of the two
denominations of origin, there are similarities between the clusters of the two different
denominations. In particular, in the domain of large-scale retail, wine sales are dominat-
ed by a few wineries with a strategy based on high sales volume, a wide range of labels,
low prices, and promotional sales. The remaining sales refer to wines from producers
with different characteristics that record positive sales trends and producers character-
ised by the declining value of sales. The identified results provide valuable insights for a
better understanding of the dynamics of the large retail chain in Italy.

Keywords: scanner data, PDO wines, Chianti DOCG, Montepulciano d’Abruzzo
DOC, market segmentation.

1. INTRODUCTION

Over time, large retail chain (LRC) in Italy has gained an increasing-
ly important role in the wine market, representing the main distribution
channel for domestic sales of the most important wineries [1,2]. Numerous
domestic and international producers are therefore competing for space on
supermarket shelves. However, the presence of wines in LRC is influenced by
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both the policies and commercial strategies of the dis-
tribution system and the characteristics of the produc-
ers and the type of product made [3]. In their search for
wine supply, LRCs have to deal with a complex competi-
tive landscape ranging from large companies producing
numerous labels to small producers of few niche wines.
Retailers choose the wine assortment in stores accord-
ing to their business strategies, which in most cases are
based on the listed retail “margin”, thus an economic
motivation as a result of sales and profit [4]. To opti-
mise economic performances and reach target volumes,
supermarkets therefore resort to specific pricing policies,
setting prices more competitively than other shops and
utilizing promotional sales [5-8].

However, expanding the criteria for selecting produc-
ers and products may enable retailers to enhance store
loyalty by creating and strengthening a distinct store
image [9]. Goodman and Habel [4] have shown that, in
addition to economic “margin”, other factors contribute
to large retailers’ choice of wine bottle supply, such as the
presence of awarded wines and customer demands. Con-
sumer demand for wine has strongly changed in recent
years [10-12], but it seems to have polarised towards two
purchasing behaviours [6]. On the one hand, a segment
of consumers bases its choices mainly on price. On the
other hand, the demand of another segment of consum-
ers is directed towards higher quality standards [13].
While the former segment finds an answer in competitive
prices and promotional sales, the latter type seeks higher-
quality wines with recognisable cues such as denomina-
tion of origin or awards [14-17].

To meet evolving consumer demand and satisfy the
segment of customers interested in higher quality prod-
ucts, retailers have reorganised their wine supply over
time, increasing the number of labels on the shelves and
focusing on high-quality cues such as denominations of
origin. In 2017, sales of wine with geographical indication
accounted for the majority value of still and semi-spar-
kling wine sales in LRC (80% of the total). Within this
category, PDO wines accounted for 54% of sales, while
Protected Geographical Indication (PGI) wines made up
26% [2]. These data are even more interesting when ana-
lysed over the long term: the value of sales of PDO and
PGI wines progressively increased between 2009 and 2017,
by 22.8% and 9.7%, respectively [2]. This quantitative and
qualitative reassortment has broadened the range of wine
suppliers that retailers have sought out. Traditionally, LRC
has favoured partnerships with large wine producers,
characterised by high production volume, a wide assort-
ment, and established brand recognition. These large pro-
ducers, whether private companies or cooperatives, are
well organized structurally and have financial resources
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that allow them to interact directly with the final distribu-
tor, thereby reducing the need for intermediaries, which
are often essential for smaller businesses. Moreover, these
large wine producers find in LRC an optimal sales chan-
nel, also because with their strong brands they can create
a solid bond of loyalty with final consumers [18]. How-
ever, the qualitative diversification of retail assortments
towards wines with geographical indications has provided
smaller producers with opportunities to access supermar-
ket shelves, albeit often limited to a local scale or within
the producer’s geographic area. These include produc-
ers who previously exclusively targeted other distribution
channels, as well as small- to medium-sized producers
with limited production and lesser-known brands, who
had never engaged with LRC due to the risk of seeing
their bottles unsold for a long time [19].

Given the increasing significance of sales of wines
with geographical indications in LRC, this study wants
to investigate the characteristics of PDO wine producers
by identifying and analysing their commercial perfor-
mances. In particular, this study seeks to address the fol-
lowing research questions: i) among PDO wine produc-
ers, is it possible to identify homogeneous groups shar-
ing same sales performances and strategies? ii) How do
these groups differ in terms of sales prices, sales values,
and discount percentage? iii) What sales performances
and price trends have characterized these groups over
time? Using sales data of LRC in Italy spanning from
2009 to 2017, the focus is on producers of the two most
sold PDO wines in Italian LRC: Chianti DOCG (Con-
trolled and Guaranteed Designation of Origin) and
Montepulciano d’Abruzzo DOC (Controlled Designa-
tion of Origin). This approach enables an evaluation of
both the performances of producers within the same
denomination, providing a comprehensive overview of
each denomination, and an assessment of whether there
are shared dynamics and strategies among producers of
different denomination wines in LCR. The performances
and strategies of producers were investigated through
Hierarchical Cluster Analysis (HCA) using scanner data
sourced from Infoscan Census, the retail tracking ser-
vice of the IRI company. Specifically, sales of still and
semi-sparkling wine made during the period January
2009 to December 2017 were gathered and classified. The
stable period before the pandemic, with few significant
disruptions, allowed us to analyse wine sales in Italian
LCR and to observe market trends driven by demand,
supply, and corporate strategies without distortion.

This research enriches the existing literature by
offering insights into the supply of denomination
wines through the analysis of real nine-year sales data
achieved in the main wine distribution channels [1]. Few
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studies have comprehensively analysed the dynamics
of wine sales from various producers within LRC in an
aggregated manner. The findings offer valuable insights
for all the stakeholders involved in the wine chain, high-
lighting the strategies and performances that have prov-
en most successful in driving consumer purchases over a
nine-year period in LRC.

The remainder of the paper is organised as follows.
Following the introduction, we present a literature review
on wine sales in LRC and illustrate the case study that
served as the basis for our analysis. Subsequently, we
detail the methodology employed and present the study’s
results. Finally, in the “Discussion” and “Conclusions”
sections, we analyse the findings, discuss their manageri-
al implications, and address any encountered limitations.

2. THE WINE SALES IN LRC

Consumers have various options for purchasing
wine, but LRC in Italy is steadily growing in impor-
tance. As previously mentioned, the majority of wine
sales (38.8%) occur in LRC, surpassing the second-larg-
est channel, hotels/restaurants/cafés (HoReCa), by more
than double, accounting for 17.1% of total sales. The rel-
evance of LRC is underscored by the growth in the value
of sales, which for still and semi-sparkling wines rose
from 1.422 to 1.604 million euros in the period 2009-
2017, representing a growth of approximately 13% [2].

The success of wine sales in LRC can be attributed
to the features of this channel, as well as its ability to
meet consumer needs. Firstly, consumers appreciate the
convenience of buying all their groceries in one place
[20]. In this regard, LRC represents an ideal location for
buying wine alongside other grocery items [21]. Addi-
tionally, LRC has considerably expanded its wine sup-
ply, now offering a great selection of products in terms
of both price and quality [22]. For example, between
2009 and 2017, the number of European Article Num-
ber (EAN) codes for still and semi-sparkling wines sold
in Italian LRC increased by 8.5%, from 20,533 to 22,273
labels [2]. LRC increasingly prioritize wine visibility in
stores, showcasing bottles prominently on shelves or in
specially demarcated areas within the wine department
[18]. Moreover, LRC has enhanced the customer interac-
tion by training staft to provide advice on wine tasting
and food pairings. In this direction, an Italian super-
market chain has introduced a virtual sommelier in
their stores, a digital totem that recommends wine pur-
chases tailored to consumers’ preferences or needs. [23].

Among all the distribution channels, the exten-
sive selection offered by LRC is highly valued by low-
involvement consumers [24-25]. These consumers con-

sider price-based cues the most important determi-
nants in purchase decision [26], and LRC typically offer
more competitive prices compared to other retailers [6].
Moreover, special offers or other types of price promo-
tion are sale strategies typically employed by LRC [7].
According to Casini et al. [27], price cutting is the most
common promotion strategy for wine, with discounts
ranging from 10% to 50% off the original price, while
other forms of discounting like “Buy one get one free” or
“Buy-two-get-third-free” promotions are less common.
Discounted products are often displayed for easy access
and high visibility, using end of aisle gondolas or special
mark on the labels. Price discounts have a high impact
on consumer choice [28], especially among low-involve-
ment wine consumers [29].

Meanwhile, the wide array of options available at
LRCs satisfies consumers seeking for higher-quality
wines with recognisable cues, such as denomination of
origin, awards, or sustainability attributes [14-17, 30]. As
outlined earlier, the sales value of PDO and PGI wines
has shown a consistent upward trend in LRC, with PDO
accounting for more than half of the total sales value [2].
Moreover, the study of Di Vita et al. [31] further under-
scores the significant role of modern distribution chan-
nels in the purchase of both PDO and PGI wines, as well
as basic wines.

Socio-demographic and individual characteristics
also influence the choice of the distribution channel for
wine purchases. In a study of the UK market, Ritchie
[29] found that women prefer purchasing wine in super-
markets, whereas men prefer specialized wine shops.
Generation Z members (those born after 1996) and Mil-
lennials (those born between 1981 and 1996) consider
supermarkets their favourite channel for buying wine
[32,33]. In a cross-country study on wine purchasing
behaviour in Germany and Hungary, Szolnoki and Totth
[34] found that wine consumers with higher incomes
tend to purchase minimal wine from discount stores
and spend more money on wines sold at wine stores or
bought directly from wineries. Conversely, wine drink-
ers from lower social classes typically buy wine from
grocery stores. The greater variety of wines and brands
available on LRC shelves makes it an appropriate distri-
bution channel for consumers seeking novelty or those
inclined towards switching behaviours [35].

3. CASE STUDY

Chianti DOCG and Montepulciano d’Abruzzo DOC
emerge as the most sold PDO still wines in Italian LRC.
Our analysis of IRI Infoscan Census data reveals that
Chianti DOCG wine consistently ranks as the highest-
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Figure 1. Distribution of sales in units (percentage of the respective denomination) by price range of 0.75-litre bottles of Chianti DOCG

and Montepulciano dAbruzzo DOC (year 2017). Note: Our elaborat

selling denomination in terms of value at Italian LRCs
from 2009 to 2017, with sales revenues reaching 46.2
million euros in 2017 (equivalent to 5.38% of total DOC/
DOCG wine sales) and experiencing a 21.9% increase in
sales value over the period. Montepulciano d’Abruzzo
DOC follows closely as the second most sold denomina-
tion in LRC, generating total sales of 32.4 million euros
in 2017 (3.78% of total DOC/DOCG wine sales) and wit-
nessing a 3.4% increase in sales value from 2009 to 2017.

Chianti DOCG wine, made with at least 70% San-
giovese grapes, is a red wine produced in a vast territory
in the centre of the Tuscany region. As of 2017, the vine-
yards dedicated to Chianti DOCG covered 14,266.30 hec-
tares [36]. On the other hand, Montepulciano d’Abruzzo
DOC wine is a red wine produced in the coastal hills and
foothills of the Abruzzo region. The specification of the
denomination, recognised in 1968, requires wines to be
made from at least 85% Montepulciano grapes. In 2017,
there were 9,325.13 hectares belonging to the Montepul-
ciano d’Abruzzo DOC area [37].

According to ISMEA [38], in 2017 Montepulciano
d’Abruzzo DOC and Chianti DOCG ranked as the
most produced still PDO wines in Italy in terms of vol-
ume. Montepulciano d’Abruzzo DOC stood as the sec-
ond most produced appellation after Prosecco DOC

ion on IRI data.

(the most produced semi-sparkling or sparkling PDO
wine in Italy), with a total volume of 834,466 hectolitres,
accounting for 5.5% of the total PDO wine production.
Chianti DOCG was the third most produced PDO wine,
with a volume of 751,334 hectolitres, representing 4.9%
of the total PDO wine production.

In terms of sales in supermarkets by format in 2017,
Chianti DOCG wine was exclusively sold in glass bottles
in accordance with production regulations. The major-
ity of unit sales were attributed to 0.75-litre glass bottles
(96.2% of the total sales), with a smaller portion sold in
1.5-litre glass bottles (1.2% of the total sales).

Montepulciano d’Abruzzo DOC wine was predomi-
nantly sold in glass containers (99.6% of total units sold),
with only a minimal percentage sold in 3-litre or 5-litre
bag-in-box formats (0.4%). Within glass sales alone, the
majority were in 0.75-litre bottles (89.8% of total units
sold) and 1.5-litre bottles (6.1% of total units sold), with
a smaller proportion in 5-litre containers (3.4%).

The analysis of IRI Infoscan Census data for 2017
reveals that the average price paid by consumers, inclu-
sive of promotional sales, was 3.57 euros for a 0.75-litre
bottle of Chianti DOCG and 2.82 euros for a bottle of
Montepulciano d’Abruzzo DOC. Figure 1 shows the
distribution of unit bottle sales for Chianti DOCG and
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Montepulciano d’Abruzzo DOC across various price
ranges in 2017. As regards Chianti DOCG, the major-
ity of sales fell within the under 3 euro range (40.5% of
the total), followed by the 3-4 euro range (29.4%) and
the 4-5 euro range (23.7%). Sales in the 5-6 euro range
constituted 4.1% of total sales, while those above 6 euros
accounted for only 2.4% of the total. In contrast, sales of
Montepulciano d’Abruzzo DOC were heavily concen-
trated in the under 3 euro range, comprising over three-
quarters of total sales (76.9%). The remaining sales were
primarily distributed between the 3-4 euro range (10.5%)
and the 4-5 euro range (7.5%), with only 5.0% sold in
the over 5 euro range. An initial analysis of sales value
in 2017 at LCR reveals a highly concentrated market for
both denominations. For Chianti DOCG, the top five
producers collectively accounted for 47.4% of the total
sales value, a percentage that rose to 67.5% when con-
sidering the top ten producers. In the case of Montepul-
ciano d’Abruzzo DOC, market concentration among a
few key producers was even more pronounced, with the
top five producers representing over half of total sales
value (58.8%), and the top ten accounting for 75.9% of
the total.

4. METHOD AND MATERIALS

The analysis of wine sales trends from 2009 to
2017 related to the Chianti DOCG and Montepulciano
d’Abruzzo DOC denominations was conducted using
a database containing scanner data sourced from IRI
Infoscan Census. This database encompasses sales of
both still and semi-sparkling wines throughout Italy,
specifically in LCR, which includes hypermarkets, super-
markets, self-service stores (superettes + minimarkets),
and discount stores. Store scanner data are collected at
cash registers and identify each product sold, defined by
an EAN code. For each EAN code, the database reports
information such as year and month of sales, brand,
producer, type (still or semi-sparkling), colour (red,
white, or rosé), geographical indication, format type and
volume, and the main grape variety.

To describe and analyse producers’ performances
and strategies, nine variables were created by processing
the available data in the database. These variables con-
cern i) the dimensional aspects of sales (grouped under
“Dimensions”); ii) the “Commercial strategies” applied;
and iii) the “Dynamic performances” in the period con-
sidered for each producer. Each variable pertains to the
aggregate volume of wine labelled with the same geo-
graphical indication (Chianti DOCG or Montepulciano
d’Abruzzo DOC) and sold by individual producer within

Table 1. Variables referred to each producer and categorised by

“Dimensions”, “Commercial strategies” and producers’ “Dynamic
performances’.

Variables Description and unit of measure
Dimensions

SALESVALUE Average annual value of wine sales (€)
EAN Average annual number of labels (n°)

Commercial strategies
Percentage of bottles sold in

UNITPROMO promotion (%)

PRICE Average annual price (€/bottle)

DISC Average percent discount on price (%)
UNITOVER Percentage of units sold above a

specific price (%)

Dynamic performances
TRENDVALUEPROMO Trend 1p value of annual sales in
promotion (%)

TRENDVALUENOPROMO Trend in value of annual sales not in
promotion (%)

Annual price trend considering total

TRENDPRICE sales (€/bottle)

this commercial channel. The details of the variables are
outlined in Table 1.

In the “Dimensions” category, the variable “SALES-
VALUE” denotes the average annual value of wine sales
in euro, considering only the years in which the wine
was sold in LCR. This variable encompasses all sales,
including both those at the base price and those at pro-
motional price. This variable is obtained by dividing the
sum of the annual sales value of each producer by the
number of years each producer has been present in LCR
during the reference period. Given that each producer
may offer different wine labels of the same denomina-
tion, the variable “EAN” measures the average annual
number of different labels sold belonging to the same
denomination. This variable is obtained by dividing total
number of labels of each producer present on the shelves
of LCR each year by the number of years each producer
has been present in the LCR during the reference period.

The “Commercial strategies” group includes “UNIT-
PROMO?, indicating the percentage of units sold dur-
ing promotional sales out of the total units sold. This
variable is obtained by dividing the total number of
units sold on promotion by each producer each year by
the total number of units sold by each producer dur-
ing the reference period. “PRICE” identifies the aver-
age annual price per bottle in euro calculated across
total sales. This variable is derived by dividing the sum
of the sales value for each year of each producer by the
total number of units sold by each producer within the
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reference period. “DISC” represents the average percent-
age discount on the sales price. This variable is obtained
by dividing the difference between the average bottle
price (of total sales) and the average promotional bot-
tle price of each producer by the average bottle price (of
total sales) of each producer during the reference peri-
od. “UNITOVER?” refers to the percentage of units sold
above a designed threshold price, computed consider-
ing the average sales price in the 75th percentile for each
denomination. For Chianti DOCG, this threshold price
was set at 6 euros, while for Montepulciano d’Abruzzo
DOC, it was 9 euros. This variable is obtained by divid-
ing the total number of bottles sold above the threshold
by each producer by the total number of bottles sold by
each producer during the reference period.

Lastly, the three dynamic variables grouped under
“Dynamic performances” were measured only for the
years in which sales occurred on the market. Specifically,
“TRENDVALUEPROMO” and “TRENDVALUENOPRO-
MO?” indicate the average percentage variation recorded
from 2009 to 2017 for promotional and non-promotional
sales value, respectively. These two variables were esti-
mated by performing linear regressions of the percent-
age of promotional/non-promotional sales on total sales
over the years. Similarly, “TRENDPRICE” represents the
average change in the average annual price per bottle
in euros, estimated by a linear regression of the average
annual price per bottle across the selected years.

The selected variables allow us to construct a com-
prehensive overview of wine producers’ primary sales
data. This facilitates a thorough examination of their
performance and sales strategies, enabling effective
addressing of our research questions.

Before initiating the clustering procedure, we
applied exclusion criteria to focus specifically on pro-
ducers with a sustained and significant contribution
to the market within the specified denominations. This
ensured the robustness and reliability of the subse-
quent analyses conducted on the HCAs. Firstly, pro-
ducers labelled as “Outgoers”, who did not engage in
wine sales within the designated denomination in 2017,
were excluded. This group likely comprises producers
who, for various reasons, ceased operations with LRC
in 2017 or in previous years. Secondly, producers classi-
fied as “Incomers”, who had a presence in the designated
denomination for less than four years during the last six
years of the reference period (2012-2017), were excluded.
These are producers who either did not maintain con-
sistent activity throughout the specified timeframe or
entered the market relatively recently.”

The created variables were used in the HCA to
investigate the existence of homogeneous groups of
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producers selling the same wine denomination in the
LRC. Clustering involves grouping objects into distinct
sub-groups characterized by high internal homogeneity
and high external heterogeneity [39]. The hierarchical
clustering process generates a treelike diagram, known
as a dendrogram, which visually represents the com-
binations and divisions of clusters as they are formed.
This dendrogram provides valuable insight into the
hierarchical structure of the data and the relationships
between clusters, facilitating interpretation [39]. Unlike
partitioning methods such as k-means, hierarchical
clustering does not require specifying the number of
clusters beforehand [39]. Instead, it recursively merges
or splits clusters based on a chosen criterion, allowing
for a flexible and data-driven approach to clustering.

HCA was performed using Ward’s method and
squared Euclidean distance matrices. Starting from
each producer considered as an individual cluster,
Ward’s method sequentially merges the two most simi-
lar clusters that minimize the increase of the total sum
of squares across all variables within all clusters [40].
The Ward’s method, in conjunction with the utilization
of squared Euclidean distance, presents several advan-
tageous features for cluster analysis. Unlike methods
solely reliant on optimizing distances between clusters,
Ward’s method prioritizes enhancing clusters’ homoge-
neity by minimizing the increase in the error sums of
squares of deviations from the centroids of the clusters.
This approach fosters more cohesive and internally con-
sistent clusters [39]. Additionally, it promotes the for-
mation of clusters of approximately uniform size [39].
This feature is particularly advantageous as it contrib-
utes to enhancing the interpretability and comparabil-
ity of resulting clusters, facilitating more meaningful
analyses. Squared Euclidean distance is computed by
summing the squares of the differences between cor-
responding coordinates, eliminating the need to calcu-
late the square root. This method offers the advantage
of faster computation, as it bypasses the step of taking
square roots. It is the preferred distance measure for
centroid-based and Ward’s methods of clustering due to
its computational efficiency and recommended suitabil-
ity for clustering techniques [39].

To determine the optimal number of clusters, we
initially employed a visual depiction of cluster solutions
in a dendrogram. Moreover, we estimated the Variance
Ratio Criterion, also recognised as the Calinski-Hara-
basz pseudo-F [41] and Duda-Hart indices [42]. Higher
values of both indices indicate a better definition of clus-
ters. Furthermore, the pseudo-T-squared [43] was exam-
ined, a transformation of the Duda-Hart index, where a
lower value indicates distinct clustering.
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All statistical analyses were performed using the
STATA 18 software [44].

5. RESULTS

From 2009 to 2017, 212 producers sold Chianti
DOCG wine in Italian LRC at least in one year. Among
these, 83 producers exited the market (“Outgoers”) and
19 were newcomers (“Incomers”). Subsequently, we
excluded these 102 producers from our analysis, nar-
rowing our focus to the remaining 110 producers who
consistently sold their wine for a minimum of four years
during the period from 2012 to 2017, including the final
year of survey, 2017.

For the implementation of the HCA, a five-cluster
solution was identified as the best compromise explain-
ing the data based on a combination of fit statistics and
dendrogram analysis (Figure 2). The 5-cluster solution
has a pseudo-F statistic value of 41.00. Additionally, it
exhibits a high Duda-Hart index of 0.763, surpassed only
by the 2-cluster solution with an index of 0.791. Howev-
er, the pseudo-T value for the 5-cluster solution is lower
at 14.94 compared to the 2-cluster solution at 24.81. Each
segment presents a distinct profile with respect to the
variables included in the HCA, and the mean for each
cluster is listed in Table 2.

Cluster 1, consisting of 9 producers (8.2% of the
sample), comprises producers who, on average, recorded
the highest sales value of Chianti DOCG each year and
sold the greatest number of different Chianti DOCG
labels (around 10). It is therefore referred to as “Quan-
tity-oriented”. 68% of the Chianti DOCG wine sold by
these producers is sold at promotional prices, with an
average discount percentage of 9%. The average price
is the second lowest among the various clusters, at 3.25
euros per bottle. Only 1% of the units sold by these pro-
ducers have a price above the threshold. They are char-
acterized by a positive annual trend in both the value
of wine sales at the base price (+3%) and at promotional
price (+3%), as well as an annual increase in price.

Cluster 2, comprising only 13 producers (11.8% of
the sample), records the second-highest sales values of
Chianti DOCG, although it is one sixth of those of Clus-
ter 1. The commercial policy pursued by this group is
characterized by the lowest average price (2.89 euros),
albeit increasing, and the highest percentage of promo-
tion (81% of the total), with an average discount of 7%.
Given this inclination towards promotion, it is referred
to as “Promo-oriented”. No units sold by these produc-
ers have a price above the threshold and, on average,
they sell around two different Chianti DOCG wines. The
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Figure 2. Hierarchical Cluster Analysis dendrogram for Chianti
Classico DOCG producers. Note: Our elaboration on primary data.

strategy of these producers seems to be appreciated by
consumers, resulting in a positive annual trend in both
the value of wine sales at base price (+5%) and at promo-
tional price (+7%).

Cluster 3 includes the highest number of producers
(50), accounting for 45.5% of the sample. In this cluster,
there are producers who recorded the third-highest aver-
age annual sales value (although considerably lower than
the “Quantity-oriented” and “Promo-oriented” clusters),
with a percentage of bottles sold at promotional prices
equals to 35% of the total and an average discount of
11%. On average, each of these producers sold approxi-
mately 1.74 different labels of wine under the Chianti
DOCG denomination per year, with 8% of the total bot-
tles sold above the threshold price. The average sales
price of wine from this cluster was the second highest in
the sample (4.16 euros). These producers show the high-
est increase in price, alongside a notable decline in the
annual sales value of both wine at base price (-11%) and
wine at promotional price (-11%). For this reason, this
cluster is termed “Negative performers”.

Cluster 4, conversely, shows the best positive annu-
al trends over the period in terms of both the value of
sales at base prices (+26%) and the value of sales at pro-
motional price (+21%), along with a decrease in price.
We therefore designate this cluster of producers to “Best
performers”. This cluster consists of 24 producers (21.8%
of the sample) with the second-lowest sales value. Units
sold in promotions account for 41% of total sales, and
the average discount rate is 9%. On average, these pro-
ducers sell about 1.72 different wine labels under the
Chianti DOCG denomination. The average sales price is
3.84 euros, with units sold above 6 euros accounting for
only 3% of the total.
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Table 2. Mean values of the variables describing each cluster of Chianti DOCG.

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Quantity-oriented Promo-oriented Negative performers Best performers High-price oriented
SALESVALUE (€) 2,622,429.73 417,848.38 105,496.88 99,359.05 83,923.37
EAN (n°) 9.88 2.07 1.74 1.72 1.56
UNITPROMO 68% 81% 35% 41% 16%
PRICE (€/bottle) 3.25 2.89 4.16 3.84 8.87
DISC 9% 7% 11% 9% 20%
UNITOVER 1% 0% 8% 3% 88%
TRENDVALUEPROMO 3% 7% -11% 21% -5%
TRENDVALUENOPROMO 3% 5% -11% 26% 15%
TRENDPRICE (€/bottle) 0.08 0.05 0.23 -0.07 0.11
N° PRODUCERS 9 13 50 24 14
Cluster 5, comprising 14 producers (12.7% of the o .
total), is characterised by the lowest sales value in the =8 |_ !
. . G9 !
sample and at the same time by the highest average =i :
price, equal to 8.87 euros. In fact, 88% of their products nsi

are sold above the threshold price. In light of these char-
acteristics, this cluster is called “High-price oriented”.
Although the average annual discount is the highest
(20%), only 16% of the bottles are sold at promotional
prices. Moreover, although this cluster is defined by
the lowest number of Chianti DOCG labels (1.56), the
annual trend of sales value is positive only for wine at
base price (+15%), while the annual value of sales at pro-
motional price records a -5%. The price shows a positive
trend in the considered period.

Regarding Montepulciano d’Abruzzo DOC, during
the period 2009-2017, a total of 168 different producers
sold this wine in LRC. Among these, a cluster analysis
was undertaken on a subset of 90 producers, excluding 48
producers classified as “Outgoers” and 30 as “Incomers”.

Upon examining the dendrogram (Figure 3) and
considering statistical criteria for implementing the
HCA, the five-clusters solution emerged as the most
suitable option. This solution showed the highest pseu-
do-F statistic value (28.06) compared to the other solu-
tions, along with a better combination of the Duda-Hart
index and pseudo-T value (0.705 and 12.13, respectively).
Table 3 displays the average values of each variable used
in the HCA implementation along with other descriptive
variables.

Cluster 1, consisting of 7 producers (7.8% of the
sample), stands out with the highest sales value, signifi-
cantly larger than other clusters. It is therefore labelled
as “Quantity-oriented”. These producers boast the high-
est number of labels in the market, averaging 7.30 per
year, and the highest percentage of promotional sales
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Figure 3. Hierarchical Cluster Analysis dendrogram for Montepul-
ciano d’Abruzzo DOC. Note: Our elaboration on primary data.

(59% of the total). With a sales price of 2.64 euros, the
lowest among all clusters, and the highest average annu-
al discount (12%), no units are sold above the threshold
price. However, both the value of sales at base price and
promotional price exhibit negative annual performances
(-3% and -6%, respectively), despite an annual increase
in price.

Cluster 2 also exhibits negative trends for both sales
value at base price (-6%) and promotional price (-9%),
despite an increase in price. This cluster comprises 31
producers, accounting for 34.4% of the sample, with a
sales value of approximately 132 thousand euros and
an annual average of 2.24 labels sold. Additionally, this
group of producers features the second-lowest sales
price (2.90 euros per bottle) and no units sold above the
threshold price. Around 47% of units are sold on promo-
tional sales, with an average discount percentage of 11%.
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Based on these characteristics, we identify this cluster as
“Low-price oriented”.

Cluster 3, encompassing 29 producers (32.2% of
the sample), demonstrates the weakest performance in
terms of sales value, with a decline of 7% in sales value
at base price and 11% at promotional price. Hence, we
label this cluster as “Negative performers”. Each of these
producers sells an average of about 1.37 different labels
of Montepulciano DOC wine, with only 1% of total bot-
tles sold above the threshold price. Despite an increas-
ing trend, the average sales price is 3.53 euros. Around
11% of total sales come from promotions, with an aver-
age discount rate of 5%.

Cluster 4 comprises 16 producers, accounting for
17.8% of the sample. In terms of size, it boasts the sec-
ond-highest average sales value, albeit significantly lower
than the cluster with the highest sales (“Quantity-ori-
ented”) and offers a range of 4.66 different labels sold.
The sales price is the second highest in the sample at
6.45 euros per bottle, with a positive annual increment.
Approximately 14% of total sales are above the threshold
price. Promotional sales, constituting 31% of the total
units sold, feature an average discount rate of 11% and
exhibit a positive annual trend (+23%), as does the sales
value at base prices (+22%). These trends represent the
best performance among all producers in absolute terms,
leading us to label this cluster as the “Best performers”.

Cluster 5 encompasses 7 producers, making up
7.8% of the sample, and is characterised by the lowest
average sales value of Montepulciano d’Abruzzo DOC.
With an average sales price of 16.12 euros, significantly
higher than other clusters, 87% of units are sold above
the threshold price. This cluster also demonstrates the
highest annual price increase over the nine-year peri-
od. Thus, we label it as consisting of “High-price ori-

ented” wine producers. Units sold at promotional prices
amount to 11%, the lowest value among all clusters, and
the sales value at promotional prices decreases by 11%
over the period. The average discount rate is 9%. On
average, each producer in this cluster sold 2.44 different
labels of Montepulciano d’Abruzzo DOC. Despite the
small sales value, the sales of wines at base prices show
an annual increase of 5%.

6. DISCUSSION

The sales of 0.75-liter bottled wine in LRC from the
two denominations during the period 2009-2017 exhibited
divergent trends. Sales of Chianti DOCG showed a grow-
ing trend with an annual average of 4%, exceeding those
of Montepulciano d’Abruzzo DOC with an annual aver-
age of 2%, thus reflecting the production volume trends of
the two consortia (3% and 2%, respectively) [45].

The analysis of sales data allowed for the identifi-
cation of groups of producers with homogeneous per-
formances and sales trends within the two most mar-
keted denominations of origin. The results of the HCA
revealed the presence of five clusters of producers for
both Chianti DOCG and Montepulciano d’Abruzzo
DOC.

Primarily, our analysis highlights significant differ-
ences in performance between the two denominations
in LCR. Among the identified clusters, 55.5% of Chianti
DOCG producers, excluding one cluster, exhibit positive
trend performances for sales at base price. In contrast,
only two clusters of Montepulciano d’Abruzzo DOC
producers show increments in sales at base price. Nota-
bly, approximately two-thirds (74.4%) of Montepulciano
d’Abruzzo DOC producers, spanning three different

Table 3. Mean values of the variables describing each cluster of Montepulciano d’Abruzzo DOC.

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Quantity-oriented ~ Low-price oriented ~ Negative performers Best performers High-price oriented

SALESVALUE (€) 2,037,629.95 131,715.72 61,243.83 165,508.76 18,290.50
EAN (n°) 7.30 2.24 1.37 4.66 2.44
UNITPROMO 59% 47% 11% 31% 11%
PRICE (€/bottle) 2.64 2.90 3.53 6.45 16.12
DISC 12% 11% 5% 11% 9%
UNITOVER 0% 0% 1% 14% 87%
TRENDVALUEPROMO -6% -9% -11% 23% -11%
TRENDVALUENOPROMO -3% -6% -7% 22% 5%
TRENDPRICE (€/bottle) 0.13 0.10 0.10 -0.05 0.27
N° PRODUCERS 7 31 29 16 7
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clusters, experience an annual decrease in the value of
all types of sales.

The comparison among producers of both denomi-
nations reveals divergent consumer purchasing behav-
iours: one segment bases its choices mainly on price,
while another seeks higher quality standards [6,13]. The
wine sales are dominated by a limited number of large
companies offering several labels (EAN) at competitive
prices. These are wineries belonging to the “Quantity-
oriented” cluster, identified for both PDO wines. Addi-
tionally, the “Promo-oriented” cluster of Chianti DOCG,
characterized by the lowest sales price, can be included
in this group. Together, these clusters encompass 22
producers for Chianti DOCG and 7 for Montepulciano
d’Abruzzo DOC, representing 76% and 62% of the value
of sales, respectively. These producers, predominantly
cooperatives or consortia of cooperatives, or compa-
nies primarily engaged in bottling, typically offer a high
number of labels at lower average prices, facilitated by
extensive promotional sales. However, performance dif-
ferences between the two denominations are notable,
with positive performance improvements observed for
Chianti DOCG clusters, while Montepulciano d’Abruzzo
DOC clusters show negative trends. Although these dif-
ferences in performance of each denomination, these
results seem to confirm that LRC is an optimal sales
channel for large wine producers. These products allow
LRC to adopt specific pricing policies that, also through
promotions, are appreciated by consumers [6,7,18].

Additionally, clusters characterized by limited
sales in quantity, but high unit value are observed for
both denominations. These clusters, named “High-price
oriented”, exhibit the highest average sale prices and
recorded significant sales increases, indicating growing
consumer interest in quality wines in this sales channel.
These results suggest an increasing preference among
consumers for wines from these producers, particularly
those associating product quality with higher prices
[46,47]. These small producers of high-quality wines are
considering the LCR as an increasingly interesting chan-
nel for selling their products when facing difficulties in
other commercial outlets [48].

However, the majority of wine producers in both
denominations belong to other clusters, characterized
by sales values around 100,000 euros and intermediate
prices. These producers differ primarily in dynamic per-
formance over the period. The first type includes “Best
performers”, exhibiting the greatest annual increases
in sales value at base price and promotion, particularly
notable for Montepulciano d’Abruzzo DOC. “Best per-
formers” producers of both denominations show prices
above the average, 3.85 euros for Chianti DOCG and
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6.45 euros for Montepulciano d’Abruzzo DOC. These
producers, with prices above the average, maybe offer-
ing the most appreciated wines by consumers, although
further studies are warranted for a better understand-
ing. It is conceivable that consumers purchase wine from
these producers for characteristics not considered in this
study, such as brand, awards, recognisability in certain
markets, or other characteristics considered signs of
quality [11,17,49,50].

On the other hand, the second type consists of
“Negative performers” producers, accounting for a sub-
stantial portion of both denominations (46% of Chianti
DOCG producers and 32% of Montepulciano d’Abruzzo
DOC producers). Despite similarities with the previous
type, they demonstrate opposite market trends in sales.
Negative sales trends are also performed by “Low-price
oriented” producers of Montepulciano d’Abruzzo DOC,
which show some common traits with the “Negative per-
formers” producers. These performances may suggest
several interpretations. On the one hand, these results
could indicate that, despite a slightly higher price than
that of “Quantity-oriented” producers, the limited brand
strength and low appeal of “Negative performers” wines
means that consumers are turning to bottles from other
producers. Another aspect to be considered is that these
producers or the distribution chains, due to their own
commercial and distribution strategies, have chosen to
reduce sales of these products in LRC. For example, pro-
ducers may have allocated more wine to other distribu-
tion channels, such as HoReCa or export. Similarly, LRC
may have reduced its supply relationships with these
producers, preferring others. This reduction in supplies
could therefore be translated into a lower presence on
the shelves and consequently less purchases by consum-
ers. Given the numerical relevance of these producers on
the total of the respective denominations, further studies
with direct investigations on these producers are needed
to understand if this decline in the market could consti-
tute a critical situation or only a dynamic towards more
advantageous channels.

The analysis underscores the significant role of large
producers/bottlers in dominating the market with basic
wines priced below 5 euros per bottle (93% and 95%,
respectively, of unit sales of Chianti DOCG and Mon-
tepulciano d’Abruzzo DOC). The decisive weight of the
large producers/bottlers is therefore also evident. For
both denominations, they represent almost the entire
supply in LRC, although with different trends between
Chianti DOCG and Montepulciano d’Abruzzo DOC.
Considering that it is not easy for producers to receive a
fair remuneration for denomination wines with a price
below 5 euros [51,52], the decisive role of large produc-
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ers/bottlers is evident. In fact, the higher volumes of
wine they can produce enable them to dominate the
shelves with lower prices, thanks to contained produc-
tion costs resulting from the economies of scale they
benefit from.

However, there is also a trend of increasing sales of
the high-quality segments of the two denominations,
although the data collected showed non-homogeneous
trends especially for wines with intermediate prices. In
general, these products are offered with average values of
about 100,000 euros per producer and therefore, prob-
ably, representing only a part of the total production
of each winery, they can easily be adapted to different
trends in demand.

Promotional sales play a crucial role in supermar-
kets, especially for “Quantity-oriented” and “Promo-
oriented” producers. Where it is matched by an increase
in value of sales, this appears as an example of strategy
to pursue. However, price promotions could have sev-
eral negative effects, especially when margins fall below
a certain threshold, or when annual sales fall, as is the
case for “Negative performers”. In such situations, pro-
ducers could explore alternative forms of promotion
with retailers besides simple price cuts [8]. By doing so,
producers may have the opportunity to improve their
sales without jeopardizing their profit margins.

Furthermore, the high turnover of producers in the
LRC over the nine-year period is worth considering.
Specifically, there were 19 “Incomers” and 83 “Outgoers”
for Chianti DOCG, and 30 “Incomers” and 48 “Outgoers”
for Montepulciano d’Abruzzo DOC. This suggests that,
in the long-term, while there is space for new producers,
others may exit the channel due to various strategic rea-
sons. The reasons, which may depend on both producers’
and distributors’ strategies, were not investigated in this
study and would be an interesting topic for future work.

7. CONCLUSIONS

This research provides an examination of the
dynamics characterizing the Chianti DOCG and Mon-
tepulciano d’Abruzzo DOC wine markets within the
Italian LRC spanning a nine-year timeframe (2009-
2017), and consequently sheds light on the trends with-
in this significant distribution channel for wine. The
research focuses on examining the behaviour of produc-
ers within distinct clusters, elucidating their sales strate-
gies, pricing policies, and performance trends over time.

This timeframe enabled us to analyze a substantial
dataset spanning nearly a decade, providing a compre-
hensive understanding of trends and patterns in wine

sales in LCR over a significant period. Additionally, by
selecting a wide time horizon, we aimed to capture both
short-term fluctuations and long-term trends in the wine
market, thereby enhancing the robustness and reliabil-
ity of our analysis. Moreover, sales referring to the years
before the pandemic are not influenced by the excep-
tional dynamics that occurred [53], such as the surge in
online sales. Therefore, the study conducted analyzes the
evolving situation preceding the pandemic, highlighting
dynamics that may reassert themselves or be overturned
after the shock that occurred in 2020 [54]. Accordingly,
even though the data used for the analysis pertain to a
recent past, the analysis conducted within the Italian
LRC can offer valuable insights for today’s PDO wine
producers, highlighting the importance of strategic plan-
ning in response to evolving consumer preferences and
market dynamics. Producers can use the cluster analy-
sis results to tailor their marketing and sales strategies,
focusing on price competitiveness, product quality, and
promotional tactics.

The wine market in Italian LCR for both Chianti
DOCG and Montepulciano d’Abruzzo DOC wines is
largely dominated by a few major producers (less than 10
for each denomination), characterized by low prices and
a wide range of labels, collectively representing approxi-
mately 60% of the total annual sales value. The role of
these large-scale producers appears to have reached a
level of saturation, while types of producers with small-
er-scale operations but higher qualitative aspects exhibit
growing trends. More specifically, the majority of Mon-
tepulciano d’Abruzzo DOC producers demonstrate nega-
tive performance compared to Chianti DOCG produc-
ers. The disparities between the two denominations may
be attributed to their respective brand image. This sug-
gests that, in general, additional investment in enhanc-
ing the reputation of the Montepulciano d’Abruzzo
DOC may be advisable. In this regard, certain changes
to production regulations were approved in 2023, includ-
ing the introduction of new subzones. However, there
appears to be potential for market penetration in LCR
among producers offering smaller quantities of products
with unique characteristics perceived as quality traits
by consumers, who could also consider higher prices
as quality signals. This holds particularly true for the
Montepulciano d’Abruzzo DOC denomination, where
producers of medium to high-priced wines experienced
positive sales trends over the study period. Producers
capable of meeting the minimum quantity requirements
of supermarkets should consider forming partnerships,
especially at the local level, with distribution chains.
However, accessing the supermarket shelf may prove
challenging if the route involves numerous commercial
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intermediaries, adding further complexity to the pro-
cess. Therefore, producers must assess the feasibility of
navigating such intricate pathways to market.

The findings of this study reflect discernible trends
in the demand for wine among Italian consumers, nota-
bly indicating an uptick in the consumption of qual-
ity wines in the medium to high price range, consistent
with previous research [2,6,55]. It should be considered
that this study specifically analyses consumption pat-
terns for two denomination wines positioned at the top
of the wine quality hierarchy. Thus, the observed trend
underscores a further preference shift towards higher
quality wines within the same denomination [56].

This study is a starting point for future research that
can deeper investigate the characteristics of producer
clusters employing successful strategies in LRC, employ-
ing more nuanced analyses and alternative methodolo-
gies. Complementing quantitative analysis with qualita-
tive research methods, such as interviews or focus groups
with producers and retailers, could offer deeper insights
into the drivers of market trends, producer decision-
making processes, and consumer perceptions. Future
studies could address the limitations of this research and
expand upon its findings by examining consumption
patterns during and post-COVID-19 pandemic periods,
potentially utilizing time series prediction models.

This study is not without limitations. This study is
not without limitations. Firstly, the wine sales data uti-
lized for our analysis are limited to a specific period and
pertain to a recent past, predating the COVID-19 pan-
demic. The aim of our study is to provide an examina-
tion of long-term trends and patterns in wine sales
unaffected by the extraordinary circumstances of the
COVID-19 pandemic. Therefore, to offer insights into
the evolving dynamics of the wine industry, future stud-
ies should include more recent data. The study focused
primarily on sales performance metrics and trends,
overlooking other factors that may influence producer
success, such as brand reputation, marketing strategies,
and production practices. Future research could adopt
a more holistic approach to capture a broader range of
variables. One notable aspect not accounted for is the
presence of organic certification on bottles. Although
organic wine accounts only for a small percentage of
sales in supermarkets [15], it shows increasing purchase
rates and seems to be increasingly appreciated by con-
sumers. Furthermore, the study’s focus solely on sales
of 0.75-litre bottled wine from two prominent Italian
denominations. For this reason, it does not detect trends
in the strategies of wine producers of other denomina-
tions or of wines of lower quality and in other formats.
Additionally, reliance on IRI’s data means trends in sales
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through other channels, such as online shops or restau-
rants, are not addressed.
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Abstract. Climate change has impacted viticulture in almost all of the Mediterranean
area, mainly because of temperature rises and changes in precipitation patterns, thus
influencing yield, quality, and the management of grape production. One of the meas-
ures to mitigate these effects is the adoption of irrigation strategies. This has environ-
mental and economic implications. Thus, it seems essential to evaluate if irrigation is
economically and environmentally justified to ensure the sustainability of the vine-
yard by preserving the water resource. The aim of this research is to compute water-
use indicators such as Water Productivity and Economic Water Productivity using field
data obtained and to assess the economic impact of supplemental irrigation expenses
through the analysis of a single case study. Since the results are heavily influenced by
pedoclimatic conditions, vineyard structure, and economic decisions, the generalizabil-
ity of our findings is not conceivable. However, our findings are valuable in determin-
ing when supplemental irrigation is or is not viable. Nonetheless, the findings might
shed light on how water is managed in an Italian vineyard. Future supplemental irriga-
tion plans ought to be developed using precision viticulture technologies to monitor
the intricate soil-plant-environment system.

Keywords: vineyard, irrigation, climate change, economic analysis, water use indicators.

1. INTRODUCTION

Increasing water scarcity and precipitation variability attributable to cli-
mate change pose a major threat to the agriculture sector [1]. According to
the Organisation for Economic Co-operation and Development (OECD), the
agricultural sector is the largest user of water of any sector globally, account-
ing for 70% of the total consumption. As in most agricultural sectors, grape
and wine production are affected by these changes, and water scarcity is
becoming one of the main risks for grape, so wine, production in the Medi-
terranean area [2]. Although grapevine is a drought-tolerant species, water
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availability has impacted viticulture in the last decades
[3]. Therefore, the increasing episodes of water scarcity,
combined with climate change and the rising tempera-
tures, make viticulture more difficult, forcing the modi-
fication of the cultivation practices for grapes to make
the vineyards more resilient and sustainable [4-6]. In
fact, climate change affects the entire physiology of
vines, with strong effects on yield and quality, making it
difficult to produce berries of optimal and consistent
oenological quality over the forthcoming decades [7].
Currently, some measures of adaptation to climate
change that could be taken in highly vulnerable regions
are the selection of varieties and rootstocks that are
more tolerant to drought and high temperatures, the
reduction of the density of plantations, the adaptation of
training system, the reduction of canopy changes in soil
management practices, and the performance of irriga-
tion with water-efficient training systems [8-11]. Even
considering these strategies, adjustments to climate
change could be slower for a perennial crop like grape-
vines, where the twenty-year productive lifetime and the
implantation on marginal land restrict mitigation
options and increase short-term adaptation costs [12,13].
Although many Mediterranean vineyards are currently
cultivated in dry conditions, one of the main measures
of adaptation will be the introduction of irrigation, with
substantial changes in water management through the
implementation of water-saving irrigation strategies,
techniques, and technologies to improve efficiency in the
use and application of irrigation water [14]. Although the
percentage of irrigated land used for vineyards in
Europe is less than 10% of the total area, irrigation is
becoming more popular to counteract the impacts of cli-
mate change and an increasingly hostile environment.
As a result, irrigation is growing across France, Spain,
Portugal, and Italy’s arid regions [15]. In the literature,
some studies have already investigated the efliciency of
the use of water in viticulture from an agronomic stand-
point. Texeira et al. [16] determined the water parame-
ters related to evapotranspiration for wine and table
grapes growing under different training and irrigation
systems. Salvador and colleagues [17] performed an
assessment of seasonal on-farm irrigation performance
in the Ebro basin (Spain), considering the differences
between crops and irrigation systems and determining
the water productivity where yields and production costs
were available. Phogat et al. [18] performed an estima-
tion of the water balance and transpiration and evapora-
tion in the case of an irrigated Chardonnay vineyard, as
the accurate estimation of water parameters, like evapo-
transpiration, is fundamental for correct water manage-
ment. The objective was to calculate the water productiv-
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ity of grapes for wine production under different deficit
irrigation conditions. These works allowed for evaluating
the performance and implications of water application in
viticulture, assessing its needs, and considering the
necessity to minimise and limit water consumption to
sustainable levels. However, irrigation is not a marginal
adaptation, as it requires substantial investments and
changes in practices [19]. In fact, water should be sup-
plied in a sustainable manner, at the right time, in the
calibrated quantity, to ensure profitability, quality, and
longevity of the production [20]. Thus, economic evalua-
tion is crucial to ensuring that the wine sector remains
economically sustainable. The introduction of irrigation
as a productive factor in the vineyard will have econom-
ic and environmental implications, and it seems essen-
tial to evaluate if irrigation is economically and environ-
mentally justified to ensure the sustainability of the
vineyard by preserving the water resource both now and
in the future [21,22]. As reported by Azorin and Garcia
Garcia [14], the conflict between quantity and quality is
still driving wine production. Unusual factors, such as
water use, may bring higher quality but at the expense of
higher management costs. To obtain the best combina-
tion of productive and economic indexes and berries’
quality, it is fundamental to put in place supportive poli-
cies to allow vine growers to invest in suitable and sus-
tainable agronomic practices, also considering the use of
supplemental irrigation. Romero et al. [23] reported a
similar outcome, with long-term deficit irrigation tech-
niques improving wine quality but at the expense of
decreased financial efficiency. Therefore, determining the
ideal irrigation water level is essential to developing sup-
plemental irrigation systems that are long-lasting, effec-
tive, and financially rewarding. Although the specific
circumstances in which grapes are grown have a signifi-
cant impact, the profitability of irrigation practices is
also heavily reliant on the extent of irrigated land, hence
water prices. Aparicio et al. [24] stated that a financially
successful project requires a minimum area of 1 hectare
in the unique situation of Maltese vineyards. A rational-
isation of water inputs might be possible with the use of
precision viticulture systems, given the current techno-
logical capabilities. Bellvert et al. [25] state that, when
accounting for net energy and water savings, the use of
smart irrigation systems that deliver the appropriate
amount of water at the appropriate time may also enable
monetary savings of thousands of euros. Finco et al. [22]
combined the economic analysis of grape production
with two water use efficiency indexes, Water Productivi-
ty (WP) and Economic Water Productivity (EWP). Their
findings indicate that a lower EWP indicates worse man-
agement of the supplemental irrigation, even while a
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larger WP implies a stressful condition of the plant that
should be considered from a negative point of view
depending on which phase the vine is stressed in. How-
ever, including the evaluation of different indexes of
socio-economic efficiency could support decision-mak-
ing. The contribution of this article is to evaluate,
through the analysis of a case study, the economic
impact of supplemental irrigation costs and calculate,
using field-collected data on yield values, production
costs, water costs, commodity prices and irrigation per-
formance, efficiency, and productivity of irrigation
water-use indicators such as WP and EWP. In detail, the
analysis concerned Montepulciano d’Abruzzo (Protected
Designation of Origin - PDO) grapevine cultivar pro-
duction for four productive years, from 2018 to 2021,
comparing two different training systems: tent roofs and
vine rows with the simple Guyot method. Out of the
four years that were taken into consideration, supple-
mental irrigation was only put into place in 2021. This is
because the year was marked by unfavourable weather
conditions for the vineyards, which were among the hot-
test in the Mediterranean basin. The wine company in
question, aware of the environmental issues that are sur-
facing, has chosen to invest in precision technologies for
real-time water balance monitoring and in a supplemen-
tal irrigation system for the vineyard. This is the ration-
ale behind the selection of just one case study. It is
important to emphasise that the pedoclimatic condi-
tions, vineyard structure, and company decisions all
contribute to the limited generalizability of the results
[24]. Indeed, the indexes to assess water use efficiency
may vary between regions and countries, making it diffi-
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cult to compare “companies/farms” performance [20].
On the other hand, this study offers significant proof
about the prevalence of irrigation expenses in a particu-
lar case. The paper is structured as follows: Section 2
describes the methodology employed in the analysis;
Section 3 shows and discusses the main results. Finally,
Section 4 concludes.

2. METHODOLOGY

In this section, the selected case study (2.1) and the
methodology applied in the economic analysis (2.2) will
be described.

2.1. Case study description

The selected case study vineyard is in Abruzzo (Cen-
tral Italy) (Figure 1).

The cultivated surface is 23 ha with two training
systems, tent roof (16.5 ha) and vine rows with sim-
ple the Guyot method (6.5 ha), dedicated exclusively to
Montepulciano d’Abruzzo grapevine cultivar production
under organic and PDO quality schemes (Figure 2).

The density of the vines is 5000 plants/ha in the
rows and 1600 plants/ha in the tent roof. Conversely to
the tent roof, where the grapes are harvested by hand,
the harvesting is done mechanically in the vine rows.
Due to climate change, rainfall reduction, and the rise
in temperatures, the winery decided to invest in a drip
irrigation system to try to maintain a constant produc-
tion yield. However, during the four years considered in

Abruzzo
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Roseto degli Abruzzi

Teramo
.
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Figure 1. Geographical context of the case study.
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Figure 2. Montepulciano grapevine cultivar in Abruzzo: a - vine rows with simple Guyot; b - tent roof.

this study, the winery carried out four supplemental irri-
gations, two to the veraison and two to the fruit set, on
the entire area planted with vines only in 2021. Supple-
mental irrigation is an adaptable measure in current sce-
narios. The distributed volume of water is 200 m*/turn.

2.2. Economic analysis

The economic analysis aims to evaluate the impact
and incidence of irrigation on the total costs of Montep-
ulciano d’Abruzzo PDO vineyard management. In addi-
tion, the costs and returns of various items were used to
calculate two water-use indicators, WP and EWP; these
indices are considered useful parameters for analysing
the economic efficiency of irrigation. For the purpose of
the study, the costs of all the cultivation operations car-
ried out in the field, including those related to the irri-
gation of the vineyards, and the grape yields and prices
of four reference years (2018, 2019, 2020, and 2021), were
collected with the use of a questionnaire and in-depth
interviews with the winery’s agronomist. Considering
this timeframe, it was possible to compare the costs in
the vineyard without (2018, 2019, 2020) and with (2021)
irrigation.

The first evaluation was made on variable costs,
including the expenses that the company incurs annu-
ally for cultivation operations. The number of cultivation
operations, as well as the working hours, vary from year
to year based on the different seasons. The expense items
that make up the variable costs of the winery under
study are listed below:

- Pruning
- Branch removal

- Binding

- Green pruning

- Thinning

- Phytosanitary treatments
- Agricultural processing
- Fertilization and weeding
- Harvest

- Vineyard maintenance

- Machine maintenance

- Other

- Irrigation

Each variable cost item is made up internally of the
costs for labour and technical means (when required).
The irrigation item includes expenses for energy, labour,
and maintenance of the drip system (i.e., for the dam-
ages caused by hunters).

The fixed costs of the winery include depreciation,
administrative and management costs, and overheads.
For the drip irrigation system, the fixed costs consist of
depreciation and the annual water-providing consor-
tium fee. The turnover, the production trends, and the
prices in the four considered years were evaluated to
identify the factors affecting the profit and the possible
influence of irrigation. The wineries’ efficiency structure
is explained by two key performance indicators (KPIs):
the operating profit margins and the cost-revenue ratio.
The first indicator represents how efliciently a company
can generate profit through its core operations and is
expressed by Equation 1:

operating profit (1)
revenue

Operating profit margin =
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where the operating profit corresponds to Earnings
Before Interest and Taxes (EBIT).

High operating profit margins show that a company
is managing its operating costs well [26]. The second KPI
is a measure of efficiency that compares a company’s
expenses to its earnings (Equation 2):

. total costs
Cost revenue ratio = ——— )

revenue

A lower cost-revenue ratio means that a company
can produce more using fewer resources.

Finally, the data collected for the cost analysis were
also useful to estimate the WP and EWP for the assess-
ment of water use efficiency. The concept of WP was
introduced by Molden in 1997 [27] to support water-
related studies, helping identify opportunities for water
saving. Productivity, in general, is a ratio referring to
the unit of output per unit of input, but depending on
how the terms in the numerator and denominator are
expressed, WP can be expressed both in physical and
economic terms [28]. The water productivity is expressed
as the ratio between the crop productive yield and the
actual evapotranspiration (Et) (Equation 3):

_ yield (kg ha™")
WP = Et (m3ha™1)

®)

Generally, the estimation of Et is not easy to achieve,
but an accurate evaluation is essential for WP definition.
For the scope of the study, the Et values were retrieved
from an experimental smart platform that collects data
from remote and non-remote sensors in real time with a
site-specific approach. The Et is determined by a combi-
nation of several factors, like environmental conditions,
plant canopy size, and water stress. However, it is worth
remembering that an improvement in WP does not nec-
essarily lead to water savings. A better management of
the water resource is fundamental not only for environ-
mental sustainability but also for the economic sustain-
ability [29]. The water productivity approach alone is not
enough to identify the best option for irrigation; hence,
economic profit must be considered [30]. Indeed, replac-
ing the numerator of Equation 3 with the profit, the
EWP is defined by Equation 4:

Profit (€ ha™1)
Et (m3ha™1)

EWP = 4)

In this specific case, the profit is given by summing
the gross income (yield multiplied for the market price)
with the European contributions (deriving from the
Common Agricultural Policy and the organic certifica-
tion) minus variable and fixed costs (Equation 5):
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Profit = (Y*Pr)+E-V-F) (5)

Y = Yield (kg/ha)

Pr = Grape market price (€/kg)

E = European funds (CAP and organic) (€/ha)
V = Variable costs (€/ha)

C = Fixed costs (€/ha)

EWP is particularly useful to take decisions on how
to manage irrigation in the most profitable way. A pre-
cise calculation of EWP, however, can be made only at
the end of the season, when the revenue and costs are
known. It is, however, important to note that the EWP
is very sensitive to market prices, which may vary and
lead to a substantial increase in production due to mar-
ket and supply-demand economics. A negative value of
EWP means that the costs of production exceed the ben-
efits of production [31].

3. RESULTS AND DISCUSSION

Costs and profits for each season and for the two
training systems, including irrigation costs, are shown
in Table 1. The variable costs include human labour and
the input costs (when required). The machineries costs
are included in depreciation and other costs (fixed costs).
Supplemental irrigation was performed only in 2021
with four interventions, distributing 800 m*ha in total
on all the surface (23 ha).

In detail, Table 1 shows that in the tent roof the total
variable costs are always higher than those in the sim-
ple Guyot (+ 42% on average). In detail, in the tent roof,
the cost items that influence the more the variable costs
are the green pruning (on average 26%), the harvest (on
average 21%), the branch removal (on average +12%), and
the phytosanitary treatments (on average 11%). Instead,
in the Guyot method, the main variable cost items are
the mechanical harvest (on average 19%), the green
pruning (on average 15%), the phytosanitary treatments
(on average 14%), and the vineyard maintenance (on
average +12%). The training system (tent roof vs. Guyot)
and the input availability seem to have an impact on the
production costs. Appropriate agronomic practices, such
as water management and cultivation techniques, may
bring higher costs, especially due to the intensification
of plant protection treatments, but they may reduce the
negative impacts on yields [32].

Concerning the variable costs of irrigation, these
are only present in 2021 and correspond to 160.00 €/
ha for both management methods. These costs include
expenses for energy (40.00 €/ha), labour (20.00 €/ha),
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Table 1. Costs for Montepulciano d'Abruzzo grape production in 2018, 2019, 2020, and 2021(€/ha).

2018 2019 2020 2021

Tent roof  Vinerow  Tentroof Vinerow  Tentroof Vinerow  Tentroof  Vine row
Variable Costs 9,260.07 6,543.65 8,952.39 6,117.49 9,130.46 6,163.69 10,563.06 7,816.26
Pruning 232.52 220.61 313.67 297.61 234.24 222.25 269.38 272.57
Branch removal 1,186.53 750.53 895.77 566.61 1,140.95 721.69 1,035.75 698.94
Binding 364.89 351.13 169.21 160.55 334.96 317.82 299.38 302.92
Green pruning 2,018.42 820.75 2,417.27 982.94 2,417.27 982.94 2,597.00 1,126.20
Thinning 362.01 343.48 0.00 0.00 282.59 268.12 171.25 173.28
Phytosanitary treatments 907.68 838.85 1,073.55 967.62 1,071.65 966.14 987.75 921.58
Agricultural processing 598.91 464.93 808.46 627.60 793.90 616.30 867.63 718.29
Fertilization and weeding 589.97 513.92 591.87 515.39 503.24 446.59 679.69 605.73
Harvest 1,916.55 1,212.29 1,726.62 1,092.15 1,926.91 1,218.84 2,075.25 1,399.91
Vineyard maintenance 903.02 856.79 865.61 821.30 260.72 247.37 1,296.88 1,312.25
Machine maintenance 37.99 36.04 33.96 32.22 50.07 47.51 52.50 53.12
Other 141.58 134.33 56.40 53.52 113.96 108.12 70.63 71.46
Irrigation 0.00 0.00 0.00 0.00 0.00 0.00 160.00 160.00
Fixed Costs 2,550.00 2,550.00 2,550.00 2,550.00
Depreciation 1,000.00 1,000.00 1,000.00 1,000.00
Administration and management 150.00 150.00 150.00 150.00
Overheads 800.00 800.00 800.00 800.00
Irrigation 600.00 600.00 600.00 600.00
Total costs 11,810.07 9,093.65 11,502.39 8,667.49 11,680.46 8,713.69 13,113.06 10,366.26

and maintenance (100.00 €/ha) of the drip system. It
also emerges that, in the tent roof, the variable irrigation
costs weigh 1.2%, while in Guyot 1.5%.

As reiterated in the previous paragraph, fixed costs
of the winery include, for both methods of production,
depreciation, administrative and management costs, and
overheads, and correspond to 2,550.00 €/ha.

The fixed costs of irrigation make up about 24%
of the total fixed costs, and they include depreciation
(200.00 €/ha) and the consortium fee (400.00 €/ha). The
consortium fee represents both an advantage and a dis-
advantage for the company. Indeed, if the entrepreneur
decides not to irrigate, it must continue to sustain this
cost; however, the annual fee guarantees the producer
continuous access to the water resource without both-
ering with the actual amount used. In summary, irriga-
tion accounts for 6-7% of the total cost of cultivation,
depending on the training system. This outcome is con-
sistent with published research [22,33].

Table 2 shows the returns deriving from the sale of
the grapes at the market price set by the winery and the
European contribution for organic production.

Firstly, from the analysis of the yields, it emerges
that there is a consistent difference between the two-
training method, and in the tent roof the yield is always

higher. It is notable that, from 2018 to 2020, which
are the years without irrigation, there is a continuous
decrease in the yield value for all the training systems.
This is particularly emphasised in the vine rows, where,
for company policy, the winery is aiming at a reduction
in quantity in favour of quality, as explained during the
interview with the technician. On the other hand, in
2021, there has been an increase in the production quan-
tity, especially in the tent roof. This positive result could
be linked to the irrigation but also to a set of beneficial
climate conditions, as declared by the agronomist of the
winery [34]. Secondly, the ability of the winery com-
pany to fetch higher prices over the years, thanks to the
quality policy, allowed for obtaining consistent returns
(14]. In fact, increasing quantity obtained alone will not
ensure higher profitability of production due to irriga-
tion solely.

In summary, Table 3 shows the aggregates of the
economic analysis and of the KPIs.

With the market prices, yield, and costs consid-
ered in this study, the vineyard generates a profit except
for the vine rows in 2021. This negative value can be
explained not only with the introduction of irrigation
but also with an increase in variable costs relating to
vineyard maintenance (+430% compared to 2020) com-
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Table 2. Vineyard returns.

2018 2019 2020 2021

Tent roof Vine row Tent roof Vinerow Tentroof Vinerow Tentroof Vine row

Yield (100 kg/ha) 180.00 133.00 146.00 97.50 130.50 77.00 159.00 78.00
Grape price (€/100 kg) 86.00 86.00 102.00 102.00 105.00 105.00 110.00 110.00
Gross production (€/ha) 15,480.00 11,438.00 14,892.00 9,945.00 13,702.50 8,085.00 17,490.00  8,580.00
European funds (organic and CAP) (€/ha)  800.00 800.00 800.00 800.00 800.00 800.00 800.00 800.00
Total (€/ha) 16,280.00 12,238.00 15,692.00 10,745.00 14,502.50 8,885.00  18,290.00 9,380.00

Table 3. The economic costs and returns (€/ha) and the KPIs for Montepulciano d'Abruzzo grape production in the four years of the analysis.

2018 2019 2020 2021
Tent roof Vine row Tent roof Vine row Tent roof Vine row Tent roof Vine row

Total variable costs 9,260.07 6,543.65 8,952.39 6,117.49 9,130.46 6,163.69 10,563.06 7,816.26
Total fixed costs 2,550.00 2,550.00 2,550.00 2,550.00 2,550.00 2,550.00 2,550.00 2,550.00
Total costs 11,810.07 9,093.65 11,502.39 8,667.49 11,680.46 8,713.69 13,113.06 10,366.26
Returns 16,280.00 12,238.00 15,692.00 10,745.00 14,502.50 8,885.00 18,290.00 9,380.00
Profit/loss 4,469.93 3,144.35 4,189.61 2,077.51 2,822.04 171.31 5,176.94 -986.26
Operating margin 0.24 0.20 0.23 0.13 0.15 -0.08 0.26 -0.19
Cost revenue ratio 0.76 0.80 0.77 0.87 0.85 1.08 0.74 1.19
bined with a yield that, although increasing, is lower  Table 4. Water use indicators.
than in previous years. On the other hand, the irrigation
practice has contributed to an increase in profit in the WP (kg/m’) EWP (€/m?)
case of the tent roof (+84% compared to 2020). Regard- Tent roof  Vine rows  Tent roof  Vine rows

. . ! 2019 13.95 9.32 4.00 2.80
re.:spect to the vine row. Thus,.hlgh ope.ratln.g profit mar- 00 1464 864 317 15
gins show that a company is managing its operating 2021 12.59 6.18 410 078

costs well in this training system. This is remarked by
the cost-revenue ratio that, in the vine row, is higher. As
a result, the low value recorded on the tent roof indicates
that the system is more efficient in managing costs and
generating more money.

Finally, to assess the efficiency of water management
by the vineyard, WP and EWP were calculated (Table 4).

Starting from the analysis of the WP, it emerges
that, in both forms of training, the values of this index
are higher in non-irrigated years than in the irrigated
year. Since a high WP value indicates a more stressed
plant [35], it is possible to declare that supplementary
irrigation, combined with efficient vineyard manage-
ment, has led to a better physiological state of the plant.
It is also notable that the tent roof has always had higher
WP values than the vine rows. This can be explained by
the different policies adopted by the winery, which aim

to achieve higher yields on the tent roof while maintain-
ing a better quality in the vine rows.

Even the EWP values are always higher in the tent
roof than in the vine rows, showing that the tent roof is
more cost-efficient. In addition, EWP for 2021 is higher
than the average value of the not-irrigated period, thus
confirming the correct choice to use supplementary irri-
gation. Nonetheless, it is evident how the negative rev-
enues registered in the row led to a negative index, and
this demonstrates how the management of this system
did not lead to a yield sufficient to cover the costs, as in
the case of the tent roof. However, it is important to note
that market processes, which vary largely, are very deter-
mining for the value of the EWP [36].
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4. CONCLUSION

The effects of climate change on viticulture are dif-
ficult to quantify. This is because we do not know the
frequency and intensity with which these phenomena
will occur over time and how they will stabilize. Con-
sequently, it is difficult even to predict the reaction of
natural ecosystems and agroecosystems to change. The
necessity to adopt irrigation of crops like vines, tradition-
ally managed without water supplies, is due, on the one
hand, to climate change and a reduction in rainfall, and,
on the other, to the need to address production towards
quality products. The key to improving the quality of
the grapes is the achievement of a vegetative-produc-
tive balance through careful and rational management
of resources, mainly water. Sustainable water manage-
ment in viticulture aims to match water availability and
water needs in quantity and quality, in space and time,
at reasonable costs, and with acceptable environmental
impacts. Supplementary irrigation in the vineyard could
be considered a tool for improving production and reduc-
ing water stress. However, supplemental irrigation strate-
gies should be based on the precise monitoring of atmos-
pheric conditions, temperatures, soil characteristics, and
plant water status. For this purpose, the implementation
of precision viticulture technologies could be a solution
and a decision-making support system [25]. The inter-
action between monitoring sensors to check the plant
parameters and the intelligent irrigation system could
be a starting point to guarantee that water is provided
only when the vine requires it, in a sufficient amount, for
a determined timespan, and in a specific growth phase,
to ensure a profitable and high-quality yield and pro-
long the life of the vineyard. This should ensure that the
plants are not subjected to excessive stress [37]. Climate
change affects not only the yields of the grape, so the
quantity of wine produced, but also the prices, thus the
profit coming from the vineyard.

Our findings suggest that correct water manage-
ment, combined with vineyard management, could posi-
tively influence the physiological state of the vine, lead-
ing to improved and constant quality. Indeed, the appli-
cation of adaptation strategies to tackle climate change is
essential to guaranteeing the resilience of the agricultur-
al productive sector.

This study is not without limitations. It would be
interesting to compare more subsequent irrigated years
to understand if water consistently impacts costs, prof-
itability, and yields. In fact, according to our findings,
irrigation is not economically advantageous for the
winery under consideration. However, the use of water
for supplemental irrigation should be considered under
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the light of the fact that, with the use of water, the win-
ery was able to maintain a high yield even during one
of the hottest recent years. In this sense, water use at
a certain cost may be justified to guarantee a quality
product. This aspect, combined with a substantial price
of grapes sold, allowed the winery to limit the loss in
2021. Water resource management that is meticulous
and heavily reliant on precision technologies has the
potential to optimise irrigation operations and enhance
input management, which in turn can lower production
costs and improve product quality. This would be useful
for programming agricultural activities throughout the
years. Secondly, it would be desirable to extend the con-
cept of this study to other Italian regions to understand
if there is the same struggle with water supply and pro-
pose strategies to face this problem. Our study lacks gen-
eralizability due to the different managerial choices of
wineries as well as the different pedoclimatic conditions
under which production occurs. However, knowledge of
water use efficiency indexes may represent a good start-
ing point for obtaining objective parameters for com-
parison. Therefore, our results should be considered
only as a springboard for future research. Future stud-
ies could investigate different training systems and their
approaches to water use in viticulture.
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